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Nick Arnold has 

been writing stories and 
hooks state he was a 
youngster, but never 
dreamt he‘d find fame 
writing aboui body bits. 

His research involved 
inspecting sick, being 
sucked by ihiraly leeches 
and encountering deadly 
diseases arid he enjoyed 
every minute of it, 

When he's not delving 
into Horrible Science, he spends his sp<ire time teaching 
adults in a college., His hobbies include eating pizza* 
riding his bike and thinking up corny jokes (though noi 
all at the same time). 
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InV/md/juctio# 

Scsence is sickening! Extra science homework is really 
rotten - bur one of the. most borrihly sickening science 
subjects h (be science of (he body. I mean, doesn’t the 
thoiEght of all that blood and ail those guts and bones (urn 
your legs into jelly? 

Doctors and teachers use a sickening selection of 
tongue-twisting names for bits you didn't even know you 
had. By the way - did you know that medical students 
have to learn 10,000 new words? And you thought 
English lessons were tough! 



Yl Mm GOT A SEV£R£ 
CONTUSION IN THE ftGI Qti 

Of the mnm mmus 


IS THAT 
SERIOUS? 



NOT REALLY - IT 

m im yduve 

GOT A BRUflE 
ON YERREAR! 


But science doesn’t just belong to die experts - it belongs 
to everybody, because everybody's goi a body - and 
you’ve got every righi to know what’s going on in yours. 
Why it gurgles and creaks and squelches and other 
umial i?.ing topics. 

And ihafs what this book is about. The things YOU 
really warn to know about YOUR body. The horrible 
bits. The horribly interesting hus. Here’s your chance 10 
find out what billions of germs are doing lurking in your 
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guts. What happens when you l-ui a brain in half, and 
why doctors once co voted their patients in slimy leeches. 
So if you find science a closed hook hcre 1 ^ a choice to 
change your mind. 



And once you ve boned up on bones and got the inside 
story on your insides - who knows? You might even find 
the body horribly amazing. Then you could teach your 
doctor a thing or two. Or even blind your teachers with 
some really sickening scientific facts. (That doesn't 
mean doing nasty things to their eyeballs! ) One thing is 
certain. Science will never be the same again! 
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A disgusting discovery 









It was past midnight and the rain was splattering against 
the window-pane of the lonely attic room, By the dim 
light of a candle Baron Frankenstein gazed in horror at 
1 he creature ihat he had jusi put together from bits of 
chopped-up dead bodies- The monster was unbelievably, 
hideously ugly. Suddenly a shudder seemed to run 
through the creature's body and ii stirred like a heavy 
sleeper about to wake. . . 

DON'T PANIC! It’s only a story, Frankenstein was 
written by Mary Shelley nearly 200 years ago and no one 
has succeeded in making an entire human being n,i * n( 
bits of body -. , yet. Rut just supposing yon m 
have a go, here’s a bit of advice. . . 


f ^ 

STEP ONE - G£T HO IP 

OF A HUMAN BOPX 
l STOLE MOST Or 
MY BODY BITS... 


If this sounds loo gruesome to be true, remember that in 
the Baton’s time there w ! as a serious shortage of bodies to 
cut up. In many countries this grisly practice was against 
the Jaw. This was a problem because scientists could only 
probe the secrets of the human body by the dissection - 
cutting up - of dead bodies. In desperation, some 
scientists turned to crime. 
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The Baron’s guide to body-snatching 

Body-snatchers were people who went about stealing 
bodies. The hody-snatchers knew that doctors would pay 
handsomely for a nice fresh corpse to cut up. ‘Here’s how to 
a el hold of one yourself (and make some extra pocket money). 

Method L - execute a robbery. This was the method used 
by Andreas Versalius, a famous IbLh-cenlujy scientist, 
when he was living in the old town of Louvain in 
Belgium. 

1 Wait until dark. 

2 Go to a nearby place of execution and remove the 
corpses of ary eriminals you find. 

3 Cut up the body and bide 
bits of it under your cloak. 

That way you can smuggle it 
all pasi the guards on the city 
gates without anyone asking 
awkward questions. 

4 You can hide the bits 
body in your bedroom and 
put them together later. 

If you can'i find any bodies lying around ihingsget a tiny 
bit more difficult. 

Method 2 - rob a grave. This method was used in both 
Britain and America in the sytb century. 

1 Wait until dark. You will need a wooden spade lor 
silent digging, a lantern, a canvas sheet, some ropes with 
hooks attached, a crowbar and a sack. 

K 








2 Go to a graveyard. Make sure you keep an eye out for 
angry relatives, vicars, etc. who might just try to stop you 
digging up the bodies, 

3 Dig up the gnive,. Spread the dug earth on the sheet 
ready for you to shove] it all hack again afterwards. This 
avoids making a mess that might give you away. 



4 Lift the coffin with the hooks, ihen lever open the 
coffin using the erdwhar. Sssh! Keep it quiet! 

5 Plii die body in the sack, pill in the hole and ran for it. 
You should be able to do all this in an hour. Oh, and don’t 
forget the sheet’ 

Bod v jigsaws 

Let's imagine that by hook or by crook you managed to 
gel hold of some hits of body. Now you can start putting 
them all together to make your very own Frankenstein's 
monster’ Unlike a normal Jigsaw, you have to start with 
the middle bits, not The edge (the skin!}. Make sure you 
put all the pieces in the right places and don't forget any 
vital parts or it won’t work. If you make a mistake you 
will have to cut the body open and Luke a few bits uur in 
order to fit the missing bit in its proper place. Here ’s a list 
of body bts to help you know what’s what in your body. 
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Stretchy skin 

A huge Watefpttwf germ-proof outer 
Cotftnng. It's better thars £hy Other kind of 
clothing bec-aust \i aerify repairs itself 
when if gets damaged If also has its own 
heating and cooling system a Skin Wraps 
round the. rest of the body tuts to keep theiu 
in posititm. 


FatoiuiiOuS fat 

Fit a Isyer of' fat snugly underneath the 
akin Sales of fet also slop and w&bbte 
around fhe tummy and Kps area Fat kteps 
<Jtfl the. cold. It acts as a c*snittf pfacefor 
Stonng spare, sugar from all those, sheets 
your monster eats, /our monster wilt use up 
Sotyul of the sugar when it goes for its 
morning jog 




Eyeballs, eaire aimdi 
sim tty 

Very important for seeing. hearing and. 
sniffing Cut that order! \n fad tit really 
important bits of these body parts art the 
bits you can't set. These form the high-tech 
g-adgetry that converts fhe. information 
picked up tram the senses into signals for 
the brain to tk-codf- So make, sure, those 
neryts art a![ properly wired Up. 



Other items you wUE need . 


MecJ le_ ar-d thrtaa 

for sewing tht 
body together 


a bo#t 
brtmft in 



f'JjlflV.! for 

pourung blood 
into dnt body 
























ID*elicat£ MrvfS u)M\ I®) 

These- are ths monster's signalling $p tern 
They tdE the brain what's gping on and 
transmit orders from the. brain to get j 

those lazy musclts moving t\ltjrye$ extend /j*> Vi 
into eV«i7 part of the body *- from the, ffl\\ yj 

Top of th£. head \o the, tips of the toes. /// V l U 

But the main iwrvtes sil join up in the |@ m \ \ 
spinal cord inside the backbone IlL^ 

Tbr^in 

This bit acts as the boss of the monster's 
body. Gently plop it inside the top part uf* 
the. skull nicely protected from tk outside 
world K contains all your monster's 
memonts and personality so don't basn it 
around too much 

f * \ 1 
Sturdy SltelfitMl / 1 > 

There are 2E>6 bones - give or take a 

few extra ones that some- peepk have O' . 

Bones ana. Very imported to beip the *^r_ 

body upright and, Stop it collapsing 

like a deflated balloon Makt Burt OLsSS^Sfo A, ‘ 

you get the bones in the rl.g/Ht [ f \ 

order. This is very tricky, ;/ \ 

especially whin // JKlpSisSwi! l 

gel to the 26 

bones that 

make up a /A/ , . NX 
single foot /ffl . -■ ^ 
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MiglmtY musdes 

treryunt's got musdcs even if thty're not 
big bulgy ones. There art hundreds of 
musdtk and fky need to bt put sin. their 
rightful pUtes or tky won't work properly, 
to each band there 4re twenty muscles - 
and your monster uMi ust 200 muscU.* 
tvtry time, it fates a Step. 


Toxjgh teeth 

These are the baideit parte of the body - 
guaranteed to faddi those, rubbery schod 
lunches. Make we you put Hit teeth in their 
correct positions and teach your monster 
how to brush them rtgulariy 
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Bi$iu«ting stomach 

wtehy nwsedar bag filled with to 
■or riair-digtated food and stomach juices. 

■ lowly I Bat it 1 ^ vital for mashing op food so 
your monster can digest its 'dinner more, 
eosrfy. 






Lovely liv-** 

H a a brownish/purpiish/roddiSh woo spout y- rn. 
thick. Lovely This la your monster's hwIt-in 
chemical factory and it performs over 500 
different jobs Irs edited the \iva bccajusc. no-one. 
tan (iver' long without lit, ha ha. Pop fht liver in 
its ptect over the. gmts urifcr tk dff'mn. of the 
diaphragm (that's your breathing wvfitfeV 
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Vr ^' Clever Itldlraeys 

,5 - These filter the blood and Tate cut the. waste 
products from your monster's body Efs got two 
kidneys and tint W Oft fht Le-fl - hand side, of the 
body ft always higher up than the right one. 

3eauti£wl blcuSdL 

It's the body's transport system, and it 
carries. oxygen gas breathed in through the. 
lunge and little pits of food to nourish the 
body. W tkafs just for starters Theft art 
also white. alls fliat fight igerms and 
platelets that help the fody heal itself. Yes ” blood's got the 
Jot Voar monster will! meed about - 9-10 pints of the gtaopy 
red shdT 




Hardworkitsg H^^rt 

This lump of rrmck is vital for punning the 
blood around the body Make sure You put the 
heart in ife correct place - Hearer the right side 
of tht chest Also make, s-u.ru you get if the. 
carrut way tfaund - the left-hand side of Iht 
kart pumps the blood round the body but the 
right side only pumps it round the. lungs. 




Foamy lungs 

These art like a big Spongy pair of bellows 
in the chtsl that can how up to 11 pints of 
air Your monster needs to- breathe in order to 
gel the oxygen from the air 10 top its 
body odle alive. 































Weird bite 4 n' pieces 

.Some bits of the body arc well known. We've all heard 
about [be brain and we've ah hoard from the sumach 
when it starts rumbling. But what about the not-so-wel!- 
known bits? Which of these bits are just too weird to be 


true' 5 (Von gel double the score if you tan work out 



where any of them fit in! ) 


at the back 
of the body 














1 The oval window 

2 The funny bone 

3 The innominate canal of Arnold 

4 The wish hone 

5 The boomerang bone 

6 Fabricus's ship 

7 The bicycle tendon 
ft Lame’s kin kg 

9 M orris L s kidney box 
LI} The fossa of Blumenbach 


’01 1 L + S 'T i s*9upp| 

S3JJEU i U] 3ts (3 * ‘Sjtfl »D Ui sih-L.wi Q ft l ums am jo uh<j 
(a 9 ‘||nj|s aip u| Cp £ *tt ue 3141 u[ (B j 'lusisas Struraq 
aift jo pr?d s^jj - ?(|] aptsui K| | 3<m iSJaMSuy 


is everything working? 

Whilst you are assembling your Frankenstein's monster, 
it’s always a good idea to occasionally check chat (he bits of 
body arc in good shape. You can do this by peering down 
a microscope and making sure the cells arc still alive, . . 

Secret cells 

Your body iis made up of about too billion living cells. 
You can tell when they are alive because there are all 
sorts of chemical changes going on inside them. Every 
eel! is like a tiny ball of jelly full of chemicals and it's far 
too small to see without a microscope. In fact, you can 
squeeze thousands of them into the full stop at the end of 
this sentence. 
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Inside [he cetl is a secr=1 world. There- sue liny objects 
tailed, mitochondria (mUu-con-dre-aJ that produce 
energy, and there are pathways and I title storage areas. 
And each cell ha* a nucleus dial stores the information to 
make new cells. Sometimes the cell reproduces by 
pulling itself into two pieces. 

MITOCHONDRIA 

A HUMAN CEtL 

Qualitv control 

Once your Frankenstein's monster is assembled youdl 
need a collection of amazing but slightly gruesome tools 
to check, whether everything is in working order inside. 

X-rays 

Some of the devices below use X-rays. These are a 
special kind of Light ray That you eanh actually see. 
X-rays can pass through the body's skin, muscles and fat 
but not solid bone. This is w r hy an X-ray picture can 
check out. whether the bones are in good shape. 
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CAT - computerised ujrial tomography scanner. This 
amazing machine scans a slice of your monster’s brain 
using X-rays and shows the result on a computer screen. 
Angiogram (An-gy-o gram) An X-ray picture of your 
monster \ Mood vessels after they have been injected 
with chemicals. 

Then there are a whole collection of tul>cs Eo stick into 
various parts of its anatomy so you can take a look at it. 
These include. _ , 


□astroscope (gas-tro-scope) A long, bendy tube with a. 
light on the end. Ideal for poking down its throat to sec 



Ophthalmoscope [op-thal-mo-scope) A bright light 
and viewer to see what the inside of its eyeball looks like. 



Artbroscope (ar-throw-scope) A tuhe a bit like a 
telescope for peering inside your creature's joints. 
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Otoscope (ot-o-scope) A lighc a bil like a torch for 
shining in your monster's car-holes. 


AH these bits, of equipment arc useful because without 
them it’s horribly hard to see what\ going on inside ihe 
body r There’s usually a laytr of sweaty shin in the way. 
Let’s lake a longer look at it. . . 


JR 
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^SWDtTX -ShlN- 

Poke around in the darker corners of yOUr house and you 
may find a lovely collection of fingernails, hair and tils 
of skin, Bits of skin? Well you know those pretty hits 
of dust that dance in the sunlight on a summer’s 
morning? Most of them are bits of flaked-off skin - just 
some of the ten billion bits of skin you lose every day! 


Skin fact File 








IkefuJ things if does: it HeIps 

to keep yam at the right 
tamperafire- and keep out 
germs. 


Otis ly defails: It suffers from 
a disgusting array of skirt 
diseases such as boils, 
cerbuhctfcs, etc. 


A maxing feat lifts: If you 

jTSLMnvpJ m skin if would 

yanJv. A diildiskin cove 
1 8 square yards. Skin is the heaviest part 
V>ur body and weighs a whipping 5-10lbs, 

depending on your $\ze. 


Wfrere found: All over rhc. 
o iff side of tkc. body 


Name of body pari: Skin 
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Disgusting skin diseases 

Duelers like nothing better than reading at mealtimes. 
And their favorite reading matter? Colorful medical 
marines with pictures of skin diseases. Gulp! Hero's 
your chance to cheek whether you could be a doctor. Try 
matching the picture to ifte disease; 



a) A fungus that grows between the toes and makes the 
skin peck 

t» A gland-opening that's been blocked with sweat or 
grease - it swells until it bursts, spraying pus everywhere, 
c) Painful, itchy blotches on your toes caused by the 
blood supply cutting off in cold weather. 

■d) A build up of dead skin cells stuck together with grease. 

241 







gji Greasy -dead skin cells that mm black when they came 
in contact with the am 


*I!«H (q£ lw-j f.atftltV ( K r 
jjiuputtf] fpf su;«[q|ii[3 (j; trptfoifipEiH (a I i*J3«iSUV 


Nasty nose jobs 

If your skin disease gets really revolting you could have 
plastic surgery to replace some of it. 



Bet you never knew! 


Modem plus tie surgeons make change.? to the surface of 
the body adding or taking away skin in order to change 
H'hdi someone looks like, If vou've got enough nronev 
you can change almost any pan oj your body. Bui plastic 
Surgery actually begun in India about 2,000 years ago! 
Criminals were punished by having (heir noses cut off but 
one doy someone found out that you amid stitch some 
skin from the forehead or cheek over the wound so if 
didn't look so hud. In Sicily, Italy, they took the idea one 
.stage further A sinister surgeon named Branca cut off a 
slave it nose and sewed u onto one of his patients who had 
(osf Ju'.t i-m n nose in a battle! Modern plastic surgeons 
make changes to the surface of the body adding or 
taking away skin in order to change someone's 
appearance, These operations are coded "sktn grafts," 
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But if skin can be amazingly horrible on the outride - on 
the inside it’s also horribly AMAZING. 


Getting under your skin 

If you removed an adult's skin la very messy job) it 
would cover about 2,4 square yards. A child’s skin 
covens about K .ft square yards. Skin is the heaviest pan of 
your body and weighs a whopping 5-10 Ihs depending on 
your That's as heavy ms a bag stuffed with food from a 
supcrmaikerl But the outer layer of your skin ts less than 
Imm thick. Even so, ii’s packed with sensors for hot 
and cold, und blood vessels and fat and cells for producing 
sweat and so on. Confusing s^n't it? Try imagmmg your skin 
as an incredible high-tech. High-fashion space suit. Would 
you dare wear it? 
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The Birthday Suit 

Have YOU ever wished to slip into Something more 
comfortable? Someth tug [hut's coo] in hot weather and 
warm in cold weather. Try the new birthday suit. Bll( 
yucss what - you've got it on already' Yes. it's that suit 
you got fcir your birthday - tbafs the day you were horn! 



Wk\k 
SHAFT, 

mvB 

FIBER 
(handle, 
with 
cane) 

SWEAT 

GUNP 


APiPOSE 
TeSSOE 
(PAT) 


X ;MTi OM 

M 


HA5R 

FOLLICLE 

(sofM 

dad* 

have 

these 

missing 

ftom 

their 

heads) 


mnt HAVE TO 
Buy me a Bigger 

OWE NEXT V£ARI 


Marvel at these incredible feamies. Amaie your friends 
w'athTHE BIRTHDAY SUIT’S unique technical wizardry! 

























G£T QH£ 

mt with 
ivm 
NtWBO&N 

wsyi 


UNiaUE SAFETY < 
photochromic v- 

COtORS <£ 

1 Your BLRTk'PA/ ^ 

Still comes in a. ^ 
tfAf^ty qf colors - ^5 
a<L proved by its 
unique melanin pigments 

2. Ordinary dories fade m the, 
suftskfie but your iMTHCftY SUIT 
comes with a guaranteed 
d-arktviin.3 action an^er untight 
To pfotfeCt the. nearer from 
harmful rays. IT actu^Ky 
creates e^tna m\zm (br \Hs j 
^Wwpartant purpose. J 


CM 0 fC£ OF 
COLOURS 


guarantied Vo contain about 
three mjWion of these tiny 


AUTOMATIC 
COOLING M£CH ANISM 


3, "Tiais 'Unique feature spring 
into action if <he sust yets too 
bet. Tke waftr'CMling pipes 
produce Sweat to cool the 
outside. of the BIRTHDAY SUIT 

4. tottf mmtif suit is 


water-coding pipe.* (known 
as sweat glands) and each 
or*, is so tightly coiled that 
if you pufea tt out it would 
be oJer a yad lon^.Tltfc 
fatal lengfb uf Your pipe 
^ystew is 3 miles'! 











































MANUFACTURER'S 

WARNING 

5 - The automatic eo&lmcf 
systems can easily Jate 3 
guarJ-er of 3 CfdlJoirt of 
Sivearl every h*urjpt tiof 


SELF- 

REPAIRING 

MEDHANISM 


9. AH you need to cb is tg 
gently wash the -ouier layer 
cn soap and water To remove, 
any dirt and flaky bits. 

Pont worry if tuts drop 
off - tk swr SUIT 
will always grow some more 
underneath 



Nether so ma.ke sure it's 
we] supplied wiilh water 

6, Tke awtat under tht arms 
and between the legs osteins 
chemicals that germs likt to 
eat yuml Tht germs make 
the stale, sweat a(t yucky 
and smelly, (.Please See Cart, 
and Mainlensnct instruction 
g, - f or everybody's sahej 

7. Some psopfc 
use deodorants to 
tackle the littto 
prob'em above. 

These worfc by docking the 
hd.es m the coding systems 
borluMteiy they don't stop 
most of the sweat from, 
escapng otherwise the 
felRTHDAX SUIT would overheat 

HARMFUL m 

pmmm 


CARE & MAINTENANCE 
INSTRUCTIONS 

S /our WfflWy SUIT 
needs Very little maintenance 
because, of its urique 
self-re pair mechanism If it 
gets lorn or damaged \t will 
sumply re-grawf 
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Dare you find out for yourself. * * how 
your skin works? 

For this experiment you will have io take a hot bath. It’s 
OK - ah the great scientists had to make sacrifices. 



' \ ll - ■ - - ■ - " ^-- ■ ^ ■■ VV^i m . t 1 , 1 .^' 

1 Nme whyt happens as your s-ksn heats up. What color 
docs it turn? 

a) Red 

b) Blue 

c) White 

2 Using a watch, time how long it takes for your skin to 
wrinkle up, Asaresultofyourcarefijl scientific observation, 
what do you think is causing this strange effect? 

ap The heat 

b) Old age 

c) The water 

’pppajyE 

ion are sjteu pun jreni jtkjA £>pn~| jspoidx? Asqi [[tun 
uk- 3 Aaqi J3)»,w sty qiosqe s][ao aijx 'up|3 ?tp jspun ia$ 
jspjM q.oouj 001 l^[ cn wapt pnq e s 4 ij -Ea|ifujjAY Hinsnco 
jsAfj doi sqi dn sodium.-* siqi L psiJo[jaiBM joae] jsptm 
sty saTfaui pue i|3iituip sttea's 9qi jo ainos a[tn*i 
e jays infj mo jaiu.-w sty sdasif im\\ uintps p3[jtt3 asKatS 
Afio jo jljaej a Aq pcjSAoa si us^s mv\ (u z ; Apo^ tfmiESq 
-j?ao jnoA sqooa pun ii|5|s aqi q^nortp reaij sd[?q 

sjiqj. ~ui poo\q sjolu fl\ 0 [[u oi Suiuspr.tt upjs sip rapuri uru 

Itiqi Rjass^ii pom rsqt cq ,inp st jo[oo aqj. (b [ fuaMSuy 


26 













HCfM6l£ W AND mSfy^MUS 

What's ibe pniEil of hair and nails"? Hairs always seem Lo 
end up blocking die bathroom plug hob and nails get 
nasty black grime stuck underneath ibeiti, Hui then 
they’re also inieresling in a disgusting kind of way. 


Hair and nails fact file 


Namt of body part: Hair and nails 


Where found: Your body is 
CQWtd by five mlfoort littk kbit's 
but your longest kairs are. on 
your bead (surprising Lyi). Nails 
are found on your fingers and 
toes, but ycu knew that 

ii ■ i n^i— 

Useful things they do: Hair keeps 
you warm Your narts stop your 
fingers and foes squashing up 
eyery time you touch something 

i^_^_■n-yS—. 

Grisly details: Hair and naits are 
said to continue to grow for a 
Whitt on dead, bodies. 



Ambling features 1 . Hair - and naife are. both nvade 
out of a hard substance called keratin [t T s the 
same^tuff that makes feathers and dinosaur 
daws 
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Here’s your chance to hoodwink your hairdresser with a 
few hair-raising facts. 

1 Most people have about 100,000 hairs on their heads. 
Fair-haired people can have 150,900 and red-haired 
people have lu make do with about 90+000. (1 wonder 
who counted them all!} 

2 Hair grows at about 'A of an inch a day. Hot weather malten 
your hair grow faster. So if you lived, at the North Pole you 
wouldn’t need your hair cut so often - and you wouldrTt 
want it out so often. 

3 Most hairs fall out before they reach 35 inches long, IPs, 
quite normal to lose up to 60 hairs a day. Any more than that 
and you might start going bald! 

4 Hair is horribly strong. One hair is stronger than a 
copper wire uf the same thickness, A rope made from 
1.000 hairs could lift a well-built man. 

5 Your hair stands on end when you’re settled because 
little muscles in the skin pull on the roots of the hairs. 
The aim is to make you look big and fearsome to an 
enemy. That’s why cats fluff their fur when they’re going 
to have a fight t 

- — —r G0S ^ ' HE { 

" 1 / S LOOKS BIG AND , 

J1PS " v uh KARsome! ] 


Ihiir-ruism" hair 












Nail-biting notes 



Now mystify your manicurist with these nails uto> 

1 Your nails grow from an area underneath the skin 
called the nail bed, (This is nothing to do with the bud of 
nails that Indian fakirs sometimes sleep on.} 

2 If you trap a nail in the door it will stop growing and 
drop off. With a bit of tuck a lovely brand new nail will grow 
underneath. ThaL's OK then! 


WHAT ARE 
you MINIMS 
kABOUT? IT LL 

|g*qw back: 
jp AM! ^ 


3 Sometimes toenails start burrowing into the surrounding 
flesh. This Iwmhly hurtful condition is can set] by not 
cutting the nail straight across. But cutting nails is better 
than biting them! 

4 Nail biting doesn’t exactly kill you - but it looks 
revolting and makes your nails sore, and it helps lots Of 
germs leap into your mouth. It also tends to pul people 
off their soup in posh restaurants. Especially when you 
chew- your toenails as well! 

5 If you didn’t cut your nails tor a year they would be one 
inch long. 

But that’s nothing compared to some peoplel 


Record-breakers 

Longest fingernails Shridhaf Chiltal of Pune Maha¬ 
rashtra in India stopped cutting his fingernails in 























1952. By 1995 the nails on his left hand had reacted 226 
inches long.. 

Longest hair Mata Jagdamha ol India has hair 15 feet Jong. 
This is amazing because as we've already said, normally 
hair will stop Growing and drop out by the lime it reaches 35 
inches. 

Longest beard Hans N. Langsclh of the USA grew a 209- 
ineh-Iong beard. Sadly, Hans is no longer with ns ha died 
m 1927. But you’ll Ik relieved to know that the famous 
beard is now a museum exhibit. 



Longest moustache Kalyan RuTtiji Sain of Sudargarth. 
in India, has been growing his moustache since 1976. In 
1993 it was 3 33 inches wide. 

Runner-up; A Briton, John Ray, started growing his 
moustache in 1939. By 1976 his moustache was 74 inches* 
wide. But then he sat on one side of il in (lie bath and 16 
inches of hair split off the end. 
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Bet You j V fw Knew* 


Even with hair aft over it , your skin can sense things that 
touch it. Oh, so you DID know that! WWi. het you never 
knew that the human fingertips are so sensitive that they 
can feel an object move even if it only stirs a thousandth 
of a millimetre- Sounds like it realty touchy subject:' And 
touch is just ONE of your Jive sense-salional senses. 



COME ON m 
' IT'S ONty 
MUSICAL STATUES! 
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SCNS^TIOIWL ziL SENSES* 

Congratulations! You’re a sensitive person - how could 
you be anything else with your super- sensitive touch, 
sight, taste, smell and hearing? And whether your view 
of the world is happy or sad, your senses help make 
sense of what's going on around you. But they’re also 
horribly incredible in their own right - in fact they're 
SENSE-ATIONAL! 


Sensitive senses quiz 

Which sensei arc too sensationally sensitive to be true? 

I Your senses arc so sensitive that they only take a 
quarter of a second to let you know when something is 
happening. TRUE/FALSE 

1 Your eyes can tell the difference between eight million 
colors. TRUE/FALSE 

3 Your eyes tire 1,000 limes more sensitive to light than 
the most light-sensitive film. TRUE/FALSE 
A Some people can see- ultra-violet rays produced by the 
sun. TRUE/FALSE 

5 Your tongue can taste a single drop of lemon juice even 
if ifs mixed up with 329,000 drops of water. 
TRUE/FALSE 

ft Your nose can detect, a cheesy old pair Of socks 2 19 yards 
away. TRUE/FALSE 



mm 

THEM! 
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7 Your ears can tell the difference between two sounds 
even if they are only ten-millionths of a second apart. 
TRUE/FALSE 

& Your ears can identify 1,500 levels of sound from high- 
pitched squeaks 10 deep booms TRUE/FALSE 

9 Some people can hear air whooshing around in the 
upper atmosphere, TRUH/I-ALSE 

10 Your body can tell wltat time it is even if you’re in a 
room without windows. TRUE/FALSE 



Hllax 0l SI(|1 lOj ifJPLU v 
- UMOidun mq Hfl^X A[pas«Mns A aHSlL H 'SJ» MWB 
-das qlnojqt arnoa & panes arp jj - £. iipurc sspus 

sup iuoiis wm| UO spuadap je asoddns ] inq 
9 3iiai S WloX tnujq uisa uns aqi je gLnqoo^ 

J! ss-ivd * anai c 'anm z >i*qi 

uequsi^cj qenrjj ^joiw sasudS moX-gsiVd 1 SJawsuy 


Your touchy senses 

u 

You’ve heard about the sensitive sensors under your 
skin? Well, did you know that they too come in no less 
than FIVE sensational varieties' 11 Bach one keeps you jii 
touch in a different way. 

To show you how, we need a brave volunteer. Can you 
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s-pot which sensor is doing ihe sensing in 5 he five tests 
below? 
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These are ibe .-itrisers that you must watch with the pictures. 
Some are named in honor of the scientists who discovered 
them. The person who discovered nerve endings deserves a 
special mention - it must have been a very painful expen 
enoe, 

a) Ruffini's receptors - for heal 

b) KraLcse’s receptors - cold 
cl Nerve endings - pain 

d? Meissner’s receptors - touch 
eh Pacincan receptors - pressure 


IP S (s f fe f fq z i> l :$x*+wy 


Pain - good news and bad news! 

You might think that the nerve endings that bring you 
painful feelings are only there for the nasty things in life. 
And you’d generally be right. But surely there's some 
good in everything? 

The good news - 1 

You have 500,000 sensors to keep you in touch with the 
outside world. Hooray! 

The bad news - I 

And 2,300,000 nerve ending to make you painfully 
aware of any horrible aches and twinges. Boo! Hiss’ 

The good news - 2 

But luckily your brain has its own built-in pain killers 
called endorphins. This is why a soldier can lose a leg in 
battle and hop along w ithout feeling any patn! Hurray! 

35 










The had news — 2 

Afterwards it hurts A LOT - and not only that. People 
who lose arms and legs often feel their missing limbs 



The painful truth J CjEL 

Pain is there to warn us that we L re getting hurt. '"Stop!"’ 
say your nerve endings. "And tty to be more careful next 
timer [fs a sensible message, So you see, a bit of pain is 
good for you! Sounds a bit like the sort of thing your 
teacher might say, doesn't it? Hut is that good news? 


itehmg even when ihey're not there! S hame ! 


WHAT'S MAHNO My 

m mn m? - et 

WAS CUT OFF 

THREE YEARS ACQi 


, woodworm) 


A sensational sight 

Your most sensational sense is sight. After all, without It 
we'd all be in the dark! But did you know that your 
eyeballs arc like tiny little video cameras full of watery 
jelly? ] s (his the sort of camera that you’d like to discover 
in your Christmas stocking? 


The eyeball camera 

Seeing really is believing with the incredible EYEBALL 
CAMERA, Now you can keep up with the speediest 
spoiling action even at night! Just point your camera in 
the right direction. Wherever you go„ your EYEBALL 
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CAMERA goes loo] Er* faCl, it's so useful it's worth yon 
using the two (hat ymTve already got - you know, those 
gloopy blobs that sit snugly in your eyeball sockets! 



THE EYEBALL CAMERA 


tils h-feeh gadgets 

1 J^t behind tint in& <S 
a hlf-a^jufllflg tern for 
facing an fibjtcrs near 
4rd fflr \ 


Uniq ue protection 


features 


1 A a^f-ctesjog eytlsd 
Just- cap Koltcis your 
(yebi.^l Camera whtn 

■not fn we* 


^ Your Eyeball 
Canard has no 

Itss than 13 Ck / 
million light- 
Stmtiw tills if 
squeezed! mto I ( 
an area fht siat )\ 

of 4 postage, 

..* '^p 

3 Al*rft9 carry 
f k pflcWc to yotr 
computer screen 
(or br^inll 


2r ^our Eytbatf 
camera tens is 
jwifvi protected with a 
[ 1 | 4 —ckd,r disk No 

l/jfj/ mxjTE nasty littte 
file* spoiling 
Your iovdy dear 
■0^ \ pictures. 

^ The ten? of your 
Eyeball Camera is 

farther protected by m 
iris ring (lovely tKoiei 
of tokrsQ Autflmi+it iris 
h*ta-5kittk l^fchiiiiswv 
stops yawfmw tjeVhrtq 
dazzled by bnght lights! 


i /our Eytihjil Camera is 

the drily carrvtfti m the wcmSd tluVs 
full of waterl It s got w*jbbte-frt& >lty in the famt 

setlitm for r«ify clur uitwr of Nfiet — 

2. AnwcredlWe nlfd. Sfx slim wasck, / 

handtef hold your Eyeball Camera _ -^r ( 

securely and allow si to Swing afcnuf \ 

without falling on iht floor! 


























Dare you find mil for yourself „. , how 
your eyehuJIs work? 

Naturally you"]I want to try out your sensational eyeball 
camera as soon as possible. So here are a few Lest* to try. 

Test l: -Seeing in the dark 

You will need a darkened room, a flashlight and a tomato. 
Shiite the flashlight at the tomato and then away from it. 
What happens u> the color of the tomato as you shift the 
light away from it? Any idea why? 
a; The tomato appear* md both in the light and out of it. 
1 hi* is because the eye secs color in the dark, 
blThe tomato appear* red in the light and gray out of it. 
This is because the eye can’t see colors in the dark, 
c} The tomato appears red in the light and blue out of it. 
Th is is because ihe dark confuse:* those little light- 
sensitive eyeball cells. 

Test 2: Test your pupils* 

You will need a darkened room and a mirror with a light 
over it. Wait in the mom until your eyes are used Lo the 
dark. Cover your left eye with one hand and switch on 
the light over the mirror. Your uncovered pupil suddenly 
goes smaller. What's happened to your other pupil? 

a) Ir’s still large. 

b) It's also gone small, 

c) It’s got even bigger. 

* Or you might prefer to lest your teacher's pupils - 
you’ll be getting your own back! 
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Test J: The vanishing eyeball mystery 

(§> 

Hold die book dose to your face and. close your left eye. 
Focus your right eye on die led eyeball, Now slowly 
move the book away from your face. Why does the right 
eyeball vanish? 

a) ’ETie eye can't focus at a certain distance, 
h) There's a gap In the light-sensitive cells, 
c) The light-sensitive cells get bred and stop noticing things, 


sip jo spwuL atp qiiM sioauuoa oajou apdo cup araqfli 
si tods siq^ ‘JHoddwstp o-i maos Aaqi 11 tpi/ft sSmq] ie ^iw| 
moX uaq** pun kods puqq w st aiaqj; (q £ ; [ootps ]® oupq 
s^i| ttq e s l ii - joiijoSo] j^icwb cn o.\el| spdnd aqj, j,q £ 
nuL [.v, |iui? >( 3 i?[q ml .u™ v[uci urn Asqi inq Sutiq^q unp 
ml ym.Y, ir.\\\ H|pn pgj uc>;[|luj £-<•, \ hjtt ;uaqj_ *sllOj|ipuo» 

U|3l{ poo@ u« ifJOM ,(|ij(.ii jsimqi my {jnm ±o LmaiS 'pnj 

inqipj m< Uco reqi qots zpi'nn K[[ad jsu*M 

3AtiiSu3S-jqI[| MOEiifLu are aiaiy m { :sia,ttsuy 


Caring for your eyeballs - esghl things you 
should know 

I You donT need to care for your eyeballs at aid Your 
body docs it all for you. 













2 Eyeballs come complete with their own wind.HliieliJ- 
washmg service- it's called "crying” 

3 Fortunately you don't have ho be sad (o l.ty You can pro¬ 
duce hear* wltile being ^iuk, coughing, by getting something 
in your eye or, preferably, by Jaugliing! 


TRAGIC - SM ONLY WOW 
m SftOWP PRIZE OF ^TUOOO! 


4 Tears are also spread over your eyeball when you blink. 
Every blink lakes 0,2-0.4 seconds - that's hall' an hour 
each day, or five yeans of your life. Whai a blinking 
waste of time! 

5 Any tears you don’I use dry up in The drainage tube thai 
leads from the comers of vour eyes to ibe inside of your 
no.se. These dried-up lears form the sleepy dust you mb 
from your eyes every morning 1 

ti Each of your eyes is protected by about 200 eyelashes. 
Each eyelash tails ihree to five months before it fails out 
and another grows in its place. 

7 Tiny mites live in the base of your eyelashes. They 
have eigbl legs each and look like alligators! But don't 
worry - they won't do you any harm. In fact ihcy arc 
doing you quite a favor by gobbling up harmful germs! 1 

8 If, despite all this care and attention, your eyes don’t 
sec very well - you may need glasses. 

411 












-. 

Bet You Never Knew! 

Do you Hr 'ear glosses? If you're short-sighted you may 
have difficulty focusing on far-away objects. Being long¬ 
sighted means, well you can probably guess. These 
problems happen because vour eyeballs aren't perfectly 
round, 4 pair of glasses are like extra tense .t for your 
eyes. Well, cheer up - n't easier than inking the eyeballs 
out and squashing them into shapef 



Savage spectacles 

One of the first people In wear "glasses’ was the rotten 
old Roman Emperor Nero, lie used a curved piece of 
emerald to help him enjoy Lhe savage spectacle of lions 
tearing people apart at the Roman games, Thai sounds 



Terrible tastes and sickening smells 


Here’s the problem with taste and sme]l, They’re 
sensational senses all right. They bring you some 
sensational sensations like your favorite foods arid the sine]l 
of roses.. But they also bring you foul bitter tastes, and sick¬ 
ening stinks' 

Terrible tastes 

To find out more about taste you r ve got to peer into your 
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wtt drooling mouth, Better take » look now before you 
chicken out! 

Look closely at your tongue, -Say Aghhlihhh' Car you 
?;cc those liitle bumps and lines? The little lines air 
crammed with 8,000 or so taste buds finked 10 the brain 
by nerves. Different buds handle sweet. sour, salty and 
bitter tastes 


THE TONGUE 


m or - 
cm FLAKE 


BITTER 

SOUR SWE£T 

The really tasteless question is - why are you 
supposed to taste bitter things at all? I mean — how- many 
bitter-lasting foods do you actually like enough to cat? 
Well, you’re no! actually meant to eat most of ibem 
spitting them out would be a lot betteT for you. This is 
because most poisons taste bitter, so the bitter-sensitive 
taste buds are there to tell you that you’re just about to 
eat some vile POISON, a vs- 


you 

.-.HE'S BEEN POISONED! 


Sickening slinks 


Your smelling equipment is a J-iitch-square patch in the 
top pan of the area behind your nostrils. This patch has 





















over 500 million liny thresul-1ike sticking out bits called 
■ui ii h (silly-ah). 

CilUi have a really sickening job - they hang around in 
groups of eight from rod-like trunks buried in snot. 
(Yuckl) Smells take the form of tiny bits ^called 
molecules) that float about in the air. When a smelly 
molecule lands, on one of tlio cilia it triggers a chemical 
change that’s passed on as a signal to the nerves. 

Sensationally sensitive 

Your sense of smell is sensationally sensitive. It’s actu¬ 
ally 10 T 000 times more sensitive than laste! Hint's OK 
when there's something nice to he sniffed but there are 
some realty revolting odors around, And did yon 
know your nose can sniff otic molecule of the stinky 
juice squirted by a skunk even when it's mixed with 
30 1 000 t 0000.{100 molecules of fresh aLf’. 1 2 3 4 ] Yeuch! 


Bet you Nfvfr knew! 

People lump tasle and smell together because. . . 

/ They work together to heip you appreciate the delicious 
flavor of your favorite foods. 

2 In fact when you 're eating your favorite fries and think - 
irtg, These are ^^lionally yummy-tastings you're actu¬ 
ally smelling them! 

3 tf you cauldn 'i smell them they'd probably taste like 
cardboard! 

4 That's what happens when you have a snarling stinker 

of a cold. Your nose is blocked up hy snot and because 
you can 't smell, your food doesn 'l taste tike it should: 
Sounds horrible? _ r- 
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Silly sound detectors 

Ears arc; eerie ihings. After all. just think how odd some 
people’s ears look. And guess what? They’re even odder 
on the inside! Jusi listen to this. , . 


How the ears work 


StfTUitTE DISH' —— 
CHANNELS SOUND 


NERVES TO 
THt BRAIN 


COCHLEA 


GOtO - 
tm NO 


S£MI CIRCULAR 
cuius rtELp you 
TO l?U>£ yOuR. BIKE 
C* folilfe) 


The ears work like a couple of satellite dishes linked up 
to a drum, linked up to a triangle and stick linked up to a 
microphone with a carpenter's level attached! Simple, 
isn’t it? 

1 Like satellite dishes, your cars pick up signals in the air 
and bounce them into the central hole. With your ears, 
the signals in question are sounds. 

2 The eardrum's a bit like a real drum. It trembles when 


sounds hit it. 
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3 The trembling eardrum makes; the tiny ear by ties jangle 
just like a triangle hit by a slick. 

4 The cochlea picks up ihe sounds and makes them inly 
nerve signals thal go 10 The brain. Il‘s a btl like a 
microphone picking up sounds arid sending them down 
a wire. 

5 Like a carpenter's level, the semi-circular canals are 
full of liquid that sloshes around as your head moves. 
Sensors in I he canals stop you losing your balance. This 
is good news for eight-rope walkers' 


An urgent horrible health warning 



Pfcjr fcz-arir.*" 

upv rtvachiw bhi-S in a 
ur or a fti pTW^if ' PONT! If 

tjcuj fr+i tf? £-wy: j ^tib r 7;rt'£. on 
rhaf ivw'i»ig, fnjee- ft>v) - 

sewi'-e^rcA'fsr up 

^•C-bfinJ tJJrtfu'tW ttd'Hi is , 
biffiecs b* bfre- MnfKin^ O 

drtc^ (aLL&VdMi^. bd £K|t- fh*MK*ji) 
pradPwt*? c-fiMhitJife bhsl rusfce- ^?u 
rtofbftfij frifafej OeJcj 

PS- If tpv sfKC-^d’kt feel a bib 

-fn| be- ^ 

ovfcr bhi; TTit p^r-^ fliujlfib 

$i\c*L fo^iber, q , „ ' . 

PPS Ob Jbsr. too fj-ffc 
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Dare you find out for yourself * . * why 
your cars go POP? 

Try listening to yourself yawning. You may hear n lew 
liny tingling pops at the start of the yawn - keep trying if 
you don t hear them al first! So what causes them? CIucl 
it's something to do with your eustaebian (you-station) 
tube a useful LittJe tunnel linking your mouth with the 
inner parts of each ear 



I The Lube is closing up to protect the insides of your ear 
from being yawned out of your head.. 


2 The tube contains little poppers that sound off when air 
goes past them. 

3'! he tube is opening up to allow the e-Kira yawned-in air 
to reach the inside of your ear- 


■X|(l?3p lci ^lprr^Jq no£ usqw 
jo [[in ctosis e dn jo u.wop of ^u^ppns noX usq.-w apuput 
jifluu sajdunrss^ pus jotpta je suscaioui sonssaid jee 
sip II su^do n inq posap st aqm aqi .\(|euliq|v :i9msdv 
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Taking leave of your senses 

Each nne of yom senses is unique and sensational in its 
own Wniy. But they ail have une thing in common. Fhey 
all need someone or something to talk lo and give them 
u quick answer. So they send all I heir information to the 
same place - your very haffling BRAIN. 


mr makes 

SEWSEJ 
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Your brain Ls baffling. Baffling, bemusing, bewildering 
and brain-boggling!y bamboozling. For Instance, how 
can this 3 pounds of pinkish-gray blob be more 
powerful than the most powerful computer in the entire 
known u ns verse? Everything it does is baffling - 
including its mystifying memory and strange sleeping 



Now there's a baffling question. Unlike other parts of the 
body it doesn't seem so do anything exciting like squirt 
blood, leap about or fight germs, it just sits there 
wobbling nervously. Is. looks tike a watery blub and it 
even squelches if you poke a finger in it and wiggle it 
about. 

But the brain is always busy. Even when it doesn't 
seem to be doing much your brain is crackling with (he 
electrical force of millions of nerves, - just tell that to 
your toucher next time she accuses you of daydreaming! 
Your brain fires off signals, feelings, orders and thoughts 
at incredible speed, And in order !o perform at such 
baffling speed your brain needs some strong nerves ., . 
lots of them. 
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Nerves fact file 


Name of body part: Nerves 

Where found: Form a 
network. throughout +ht body 
but maiidy in the spine erdl 
cckwj cling to the binain 

n i it a-»—~ i 

Useful things they do- take, 
infc from your senses to 
your brain. Bring Aiders 
from youK brain to the, rest 
of your body 

Grisly details You can wurt 
a battery to ruerves m g. 
ehoppKfoff finger and make 
twitch There's or\t for the school scidrvcc Labi 

Am ari*g features: Nerves can carry sitpals at 
K?S Varcfs 4 second “ iMPt out,of tneir 
slower Syfieds! 




Speedy signals 

Nfervc messages are electrical signals dipping down the 
nerve cells and leaping from cell to cell. Phew - sounds 
tiring! The nerve cells don’t actually touch one another. 
Signals are passed on by chemicals [hat leap the gap 
between cel Es at ad spark an electrical poise on the other side. 
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dWl 


u 


fie! you ri* vit kne H 1 / 

You don’t have one nervous system, You 'vs got two! 
They're called the p a n j xymp a the! d: system arid the 
sympathetic system, and they both deaf with all those 
activities you don '/ ever think about. For example, when 
you ran for the hut your parasympathetic system telis 
your heart to speed up. And n hen you hare chance to sit 
down, your sympathetic system brings your heartbeat 
b<U’k IO normal. 



Reckless reflexes 

Musi of I he signals from your nerves go to your brain to 
led it what's going on in the different parts of your body. 
Bui some messages move so fast that they make you do 
Things before you realize it and control H Sounds Like a 
good excuse for doing something really reckless-like 
breaking things] 

But if reflexes arc moves you make without thinking, 
which of these aren'l reflexes? 


1 Snatching a hand 
away from the heat 



2 Blinking 



4 Sneczi ng 
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5 Gelt in g washed in 
the morning 


7 Rolling the eyes 




6 Hair standing on 
end when scared 


8 £ £ - -^»rt t 9 1? t l - ^awsuy 


Dare you Find out for yourself,. * how to 
test your reflexes? 

Have yon been hit below the kneecap by a doctor 
wielding a small rubber hammer*? If so - h was probably 
to lest the nerves that c ause a relic* I hat works when 
you're walking. Here’s how to do ii yourself. 

E Rest one leg loosely over the other. 

2 Lightly tap the upper leg just below the kneecap. What 
happens next? 

a) The leg jerks forwards. 

b) The leg jerks backwards. 

c) A small purple patch appear? on the lower leg. 


\m SMALL RUBBER UAMirtERff 
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Reflexes are alright as far as they go. Bui to do anything 
interesting you need to ask your baffling brain. 

Eta filing brain fact file 
Karat of body part: Brain 

~~~r iw j ——« ■ ~ ■■ ■ ; 

Whtrtfwid:. Inside the top 
part of your skull 


Useful things (t does: Bosses 
the rest of your body about. 

In charge, of your memories 
thought* dreams, ate, 

Grisjy details: ^our brain cells started dyirvg 
■off as soon as you were bom And they aren't 
getting replaced* 

Amazing features: ' 1 V brain is more than SO per 
cent water[ 

^fortunately youVe got 15,000 million cells up^ there 
- more, than errough for a long life-timei That's: 

* Three times more than a gorilla. 

a Seven million times more than & stick insect. 

a And & bout WO million times more than a small 
worm that sometimes liw w the. human gut 
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Teacher 1 ® brain tour 


If the brain is incredibly baffling on the outside - the 
ms idle is even more baffling. It's like a big office building 
(even your teacher's is quite big) with lots of rooms- filled 
with people doing things you don’t understand. Well, 
here's a guided cour of your leather's office block - I 



mean - brain. 

Note: Don't touch anything on the lour as it might give 
your teat;her a brainstorm t And don't remove any of your 
teacher's brain i:eL3s either - he or die hasn't got enough, 
to spare' 


1 TAIK/NG 

2 MOVING 

3 TOUCH 
& TASTE 

4 


5 HUNGER 

f iwmr 

6 HEARING 


2 UNDERSTANDING 
WORDS 


9 BALANCE 

XQ 

HEARTBEAT 
& BREATHING 


1 The cerebrum (ser-ne-bmm) 

includes your teacher’s library where Ins or her murky 
memories are stored, Also the bass’s office where 
decisions arc made, and offices for ihe speech, hearing, 
moving, touch, sight, understanding and feelings 
(probably a very small office in this case.) departments. 
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2 Two separate halves 


Many of these offices are split into two halves linked by 
communication cables in [he light half the staff are artistic 
and emotional, They enjoy painting and arranging flowery 



In [be left side the staff are scientific and rational. They 
enjoy playing chess and reading books with no pictures in 
them. (They even like doing sums. Now ibal IS baffling! ) 

3 Thalamus 

[ Itis is the switchboard that relays information from all 
your senses to the brain. 

4 Limbic (tim-bkk) system 

This is where your teacher's feelings are checked to 
make sure he or she can fed anger, fear, sadness — and 

54 











even happiness, {Yes - teachers, do occasionally 
experience this emotion.) The staff make sure your 
teacher doesn't get so happy he walks around with a silly 
great grin at] day. 

5 Cerebellum (serry-bell-urn) 

Staff here control your teacher's more skilful 
movements. OK - there aren't too many of these. 

6 Under-brain 

This is another switchboard for transferring news about 
reflexes happening else where in your teacher’s body. 

7 Hy pot hit Iam us (hi-po-thala-muss) 

In this broom cupboard are the controls for your 
teacher’s sweating, growing, sleeping and waking, thirst 
and hunger centred systems. There’s also the control 
panel for the autonomic nervous system, it’s a big job for 
a little office] 


S The pineal ( pi-knee-al) body 




COOP MORNING, 
THIS is /our 
(NEAL BODY Time 
30NTRQI SYSTEM 
SUV INC . , . 

GET UP!!! 
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No one knows what goes on here. Perhaps it's your 
leather's time-control system, Ii may tdJ your teacher m 
wake up in the morning and to stay awake through your 
science lesson ! No - DON'T reset these controls! 


Be a brain scientist 

Can you use your knowledge of how the brain works to 
predict the results of these baffling brain experiments? 


Experiment I In the 19th century. French scientist Paul 
Broca weighed 292 male brains and 140 female, brains. 
He concluded that on average female brains weighed 7 
ounces less than mate brains. How would you explain this 
result? 



a) Men are cleverer titan women, 

b) Buys are more big-headed than girls. 

c) Men have higher heads than women. 


Experiment l 111 1864, two French doctors were 
discussing what happens iu the brain after the head is cut 
off. As luck would have it one of the doctors was due Id 
have his head chopped off shortly. So ihe condemned 
doctor bravely agreed to Lry winking his right eye three 
tjm.es in response to a shout from his friend. But w-hat 
was the result of this grisly experiment? 
a) The head stuck its tongue out. 











b) Nothing because the brain was death 

c) The head winked once. 



Elxpermit-rif 3 Some surgeons cut the nerves connecting 
the two halves of the cerebrum in order io combat brain 
disease. How do you think, this affected the patients? 
a) Each side of their body acted like a separate person, 
bj They became twice as clever 
c) They died. 

j]L tfuftip Lei | L[ d<ns 01 pSUJ 
ptlUt| MlflO 3X{1 IS[ jl['¥i Jlin?q n[](] C|]LW 3J.IM J[t| Jll{ Ot p^l-P 

■hut.j. 1 sUQ j^nJi tnq Suijieuiv t’u £ 'jjo inn si praq sip jsyr 
SpuoO££ [ | jnuqi? ioj 9Ai[ Xjuo treo urejq nip jEtp ?A9t|sq 
HjiiiHJing {q j suoiisattb auics ^msiiFO) sui^jq jjaqt 
jo sjji’d ma&jjjp ?sn uattiOiVi pne uatu irqi paj3.soasip 
sisiiusps iuh pesq J9|[ems n om\ paqstinbs spas 
upjq jo isqiurtu jp[iuus e 3Act[ usuiD^ uaAap A[|t:nb3 
ixp. s|jt3 ptre hAoq pue unuco.vi pin? u?m {i | nsja.wsuy 


Dare you find out for yourself * * * how 
your friend's brain works? 

Reassure your friend that this experiment does not 
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involve any pain, And they won't need lo have their head 
cut off either Absolutely not. But you do need io 
remember some rather baffling information. 

1 The left side of your vision is linked to the right side of 
the brain and vice-versa. 

- The left side of the cerebrum is (he half chat imagines 
where to find something. 

■ The right side deals with maibs questions. 
t Write down five or more baffling maths questions. 

2 And write another list of five or more baffling requests 
to give directions from one place to another, e.g. from 
home to school. 


3 Don't tell your friend the aim of the experiment. Stand 
facing them about three paces away. 

4 Ask your friend a maths question followed by a 
whereabouts question until you have completed both lists. 

5 Watch their eye movements. What happens? 




WHAT 35 
11 X 17 
AND WHERE 
IS TO 
NEAREST 
POST 


at Their eyes roll upward before they answer the 
whereabouts questions anil go cross-eyed with the 
maths questions. 

h> Their eyes go right for the maths questions and left for 
the whereabouts questions. 

cl Their eyes go left for the maths questions and right for 
the whereabouts questions. 


5 It 









-SUIT] sums atp )c smmp aas 01 Itimctf 

inoqit.vL qof am qii.tt. uo 33 ? 03 uoiisanb 343 jhujswsur 

SI ]t!L|i r.Jinjq r\l j] JjO jjjls 3E(J 5.W0||G Sjtlj, i(| J9AflVy 


How to baffle voor teacher 

•m 

Here's how to baffle your maths teacher with your 
amazing brain power. 

] Ask your maths teacher the answer to (he sum 4 
divided by 47. Try to sound rather casual as if you’ve just 

1 bought up 1 he question. 

2 Make sure your teacher d« h:.k n T cheat by using a 
calculator 

3 After a lengthy pause for thought your teacher should 
be able Lo come up with something like 0.08 or even 0 (385, 

4 Smile sweetly and say, 

”1 don’t think that’s quite right I I tank it’s Q.08 
510633297872340425531914893617021276594468/’ 

5 Pause to savor the expression of shock on your 
teacher’s face. 

fi Hopefully your teacher won’t realize thal this 
incredible feat of mental arithmetic lias a I ready been 
performed by Professor AC- A it ken of Edinburgh 
University, 

7 Of course, if you doifl happen to be a mathematical 
genius you'll have (0 loam the answer off by heart. (Tip: 
it’s easier if you learn the numbers in groups of three or 
four and Then siring them together.) 

Buffling learning 

One of the. most baffling tilings your brain docs is 
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learning. It's incredible how they espcel you to learn so 
much, -Children at school have to learn on average TE-N 
new words every day! But that's nothing! For example, 
Bhanddanta Vicitiabi Vutma of I hu m a learnt 16,000 
pages of re Unions text off by heart. 





Russian journalist Solomon YeniaminolT never forgot 
anything he learnt in his entire life! 

AS yOU WERE ‘ 

SAYING 42 
YEARS AGO . . . 


< 5 / 


Learning is all about remembering thing*. But (he really 
baffling thing about learning is that scientists don't quite 
understand how memory works! Or maybe (bey can hut 
they eank remember. But it 1 * thought to involve 
electrical and then chemical changes within the brain 
celts. Or something like that. It’s all very vague ... and 
very baffling. 









































The baffled brain 

The baffling brain is easily baffled Just take a look at the 
picture below is it a vase or art they two heads'? See 
what E mean? Your brain fust can't make Up its mind. 



Bet you flfwr knew.' 


Brain bafflemertf am easily result from a bush on the 
, head. For the brain ibis cun be a deeply baffling 
experience involving loss of memory or even loss of 
consciousness. The damage is caused by the violent 
movement .sloshing the poor old brain about. When one 
girl hanged her head she started writing backwards ... 
and was only cured when she banged her head again 
cheering her favorite football team on TV. 

No laughing mutter 

Chemicals such as pain- killers can also baffle: the brain. 
Sonic just deaden pam without knocking you mu. but the 
more powerful pain-kilters actually cause the brain to 
lose consciousness. So who invented these powerful 
dRigs? Well, it’s a painful story. 

Once upon a lime surgeons performed operations 
without arty pain-killers. They would cut off your leg or 
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whip out vital portions of your anatomy and aJl you got 
was a gag to stop you screaming loo loudly!! But lhai was, 
before Mr.Horace Wells gol in on die act, 

Connecticut, l niter! States* IH44 
Horace Wells was deeply in on the act. And he wished lie 
wasn’t. The act in question was a display showing the 
effects of laughing-gas and Horace was in the audience. 
Bui Horace Wells wasn't really watching the show ai u[\ 
because lie was busy being in agony. The plump, smartly 
dressed! dentist was suffering from, the most embarrassing 
ailment for anyone in his profession,.. toothache. It was 
su annoying - that be, the great Horace Wells - the 
inventor of a wonderful new solder for fixing false teeth 
should have to endure this awful indignity. 

He made another effort to concentrate on the 
entertain merit.. Laughing-gas, or nitrous oxide, as 



scientists called it had been discovered about 70 years 
before- And st didn’t just make you laugh. A few whiffs 
had even the most outwardly boring person singing, 
dancing, fighting, talking nonsense or even passing out. 
The hugely popular laughing-gas show r s employed 
bouncers to protect the audience from the crazy juries of 
volunteers who breathed the gas. 


was 


thf volunteers went berserk- There 
tnuggle and the man got injured — bm he didn’t 










seem to feel any pain! 

Lucky you, thought Horace Wells nursing his aching 
jaw. Then a little light bulb flashed inside his bead and 
for the lirsi time that evening he united. {Just a bit - you 
can't smile loo easily ^ iih toothache ) If laughing-gas 
could deaden pain and knock you out ,.. then perhaps . - . 
perhaps just maybe. . „ 

A her die show Horace Wells approached the 
organizer with u somewhat baffling request, 

"Could you lend me some Laughing-gasT 

Wells hoped to knock himself out while another 
dentist removed the aching tooth. In those days pulling 
out a tooth was a painful and rather bloody job invol ving 
a huge pair of tongs and a great deal of Lugging. Bui 
Horace Wells breathed in the gas and didn’t feel a thing! 

"It’s a new era fur tooth-pulling!” he exclaimed in 
triumph as the effects of the laughing-gas wore off. Ot 
that’s what he meant to say but since his mouth was still 
sore the words probably came out as. 



TO AR HUGH HIE&A 
FUR UOQ-FAiW 


Yes, he. Horace Wells was about to sell the pam- 
killing secret of laughing-gas and become rich and 
famous. Seriously rich. 


6J 
















Bui the pain-killing project came to a rather painful 
conclusion. The first public use of laughing-gas by a 
dentist ended in disaster when the patient woke too soon. 
He had received loo little gas. During a later operation 
another patient died after receiving too much gas, A few 
years Later Horace Wells himself came lo a painful end. 
He went mad as a result of breathing too much pain - 
killing gas and in 1848 he took his own life, But he didn't 
die in vain. Today the idea of using a pain,’kill mg gas (not 
laugh mg-gas fl for operations is well-established. 

Fortunately you don't need to rely on gas to send you 
to sleep. 

Your brain's baffling bedtime 

Every night at about the same time your brain does 
something remarkable - and quite baffling. It winds 
down its operations, pulls down the shutters and more or 
less switches itself oft Yes, that's right, it goes to sleep. 
Altogether your brain will spend al least 20 years in this 
odd condition. Why? Well. the really baffling bit is that 
no one really knows ] 
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All you need to know about sleep - in three 
easy Lessons 

In order to make .sleep less baffling here is a course of 
sleep lessons. It’s taught at night school, of course, and 
unlike ordinary school, the teachers dorTt mind if you 
nod off! 





Lesson 1 - falling asleep 

1 Make sure you are neither too hoc nor (On cold. It help® 
if you go to bed at the same time caeh night., 

2 Lie very still with your eyes closed. Try counting, 
backwards from 1,000 or imagining yourself or a lovely 
relaxing holiday. 


3 You 'll notice thal you can't pin-point the moment when 
you fall asleep. Some people fed they are falling and twitch 
violently at this point so they have to start all over again! 


Lesson 2 - what happens when you're 

asLeep? 

1 Here arc a few things you ought to know before yon fall 
asleep, White you are sleeping .. ♦ 

■ Your body temperature stariH falling, 

* Your w eight drops by L—I ,fi ounces each hour 

* You can change position up to 40 times a nighL 

■ You cun wake up for less than three minutes at a time 













and you probably won’t remember il in the morning, 

2 Don't worry about listening for danger white 
you're asteep - your brain does this job automatically, 

3 Here are some things yon shouldn’t do while asleep. 

- Try not to sleep walk - about one in 20 children do this, 
* Try not to snore too loudly. This disgusting din is made 
by someone sleeping on their back with their mouth 
open. As, they breathe m, the wobbly hits at the back of 
their mouth stair ranting noisily. 

4 You can stop snarers by putting something hard and 
prickly (such us an old hair-brush or hedgehog) into the 
bed. The snorer rolls onto bis back and the prickles wake 
him up! 



5 Alter aboul 90 minutes of steep your eyeballs start 
twitching but the nerves to most of your muscles shut 
down so you can’t move. You are about to enter die most 
baffling part of your sleep - the DREAM ZONK 

Lesson 3 - exploring the dream zone 

1 Welcome to a strange world where time and space have 
no meaning and where nothing i.s impossible. 

2 Dreams are caused by signals fired towards your brain 
by nerves underneath it. When you are awake rhis area 
screens out boring sounds - that’s why you don’t notice 

Ah 











traffic or your teacher droning on and mi and on. 
Zzzzzzzzzz, 



3 Most dreams take 6-EG minutes but the. record for the 
longest dream is I5f> minutes! During your 20 years 
asleep you can look forward io watching 300,000 
dreams! 

4 Every night you make several (rips to the dream zone. 

5 Some good and bad dream news. THE GOOD MEWS: 
Happy dreams are three times more common than sad 
dreams, THE BAD NEWS- As it gets towards morning 
you are more likely to encounter nightmares, If you're 
reading this in bed you l d better save the next chapter till 
morning - you don’t want to dream about ghastly 
groaning skeletons, now, do you? 
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3 G^-OA-NSt 


■BONES g 


Bone up on bone£ 

Spooky stories are Ml of groaning skeletons. But 
skeletons don’t groan for the fun of it. No. They’re 
groaning because that's what bones do to you. They aehe 
and they break and if you happen to have muscles 
attached to your bones they ache even more! Funnily 
enough, bones make some scientists groan too. Well - 
imagine having to remember alt 206 bones in the human 
body! Here are a few of the more memorable groans - er. 

I mean bones. -*-^—SltuU (2$ tons*. 

Horrible 9 rin L J 

(Tteth firtn't bones) 

Xeilarbone 

r PanT warty - d's! ^ , ■ j 

««* y >SboiiUtAtedljt 


Srtast bone 

—Humerus 
(runny bone- 
t not funny if 
M you bdsln dO 


■Radius 


SackbofiE: (Wade 
of Individual 
Vtnebrae 
(vtr t-it^-hf ay)- 
bones) 
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Bet you never knew! 

Some people have more than 206 bones. People who 
spend most of their time ndin^ horses often develop extra 
hones in their thighs, Some people have an extra pair of 
ribs and q few people even have extra fingers and toes! 


Hemes fact file 



Dime of body part: Bones 


Where, found: /our bones 
form Iha skeleton ifiat 
ffldjcta up aJboilt 15 per 
Cent of your weight, fronts 
are made, from a tough 
stringy substance. called 
cdtagen (collagen), and 
strengthened with a 
HUKture of hard materials. 


Uatful thing* they do: They 
hold your body upright 
and give your museks 
something to pull against. 


Grisly details: If you took all the minerals oat of 
your thigh bone ybu ooufel tie what's bft in a knot. 


Amazing features: A brobn bon* repairs itadf. 

As long as the brgkm ends are "set' Or pat 'back, 
together - new bone, grows over the break, 












































Bones - the inside story! 

Some bones are solid with an area of spongy bone on the 
inside, others are long and hollow and their empty 
centres are filled with juicy jelly-like red marrow. Dogs 
love marrow because it's full of mealy goodness. So 
should you. Your marvellous marrow makes you 1731 
BILLION brand new blood cells every day. 



Look at bones through a microscope and you’ll see 
they’ve all got little boles in them. These liny tunnels 
carry blood vessels and nerves. 


They're called Haversian canals (Have-cr-shun I alter 
their oddly-named discoverer - Clapton Havers.. It may 
seem odd to call these tiny tubes “’canals” but it sounds 
better than ‘Coptort’s bone-holes” at least. 

Teacher's bnne-groan test 

How much does your teacher really know about this 
interesting subject? Bone up on the answers to this ul [ra¬ 
tten dish fy difficult test and show up your teacher's 
groaning ignorance f 

1 You will only find one of these bones in the human 

skeleton. Which one? 

a} The tail bone 
bj The elbow hone 
e l The nose bone 

2 If you wanted to hold up a heavy weight what would be 
the strongest thing to use? 

a) A stone pillar 
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b) A concrete pillar 

c ) A leg bocie 

$ A giraffe has seven bones in its neck. How many neck 
bones has a human goL ? 

a) 3 

b) 7 

c) 12 

4 How many bones does a baby have 1 

a) 2(>6Jiist like a grown-up person. 

b) 86 

c} More than 350 

5 Some Tibetan pries! s use the skull as a drinking cup. How- 
much liquid do these creepy cups hold? 

a) 3 cup 

b) I pint 

c) None - it iric-kles. out through the eye sockets, 

6 What bone forms the stlcking-out bit of your ankle? 

a) The bottom ot'ihe tibia 

b) The ankle bone 

t) The top of the hee! bone 

7 What is a wormian bone? 

a) A wiggley little bone in the little toe. 

bl An extra hone sometimes found in a baby's skull. 

c| A bone infested by worms. 


fq i 9 i<\ £ dn s.woiS Aqnq aqi sn dn n ll?iT ssuoq 
niixa asaip jo sio'] p jjoguui qanrn .m: sjwoq iSjjiujS 
aqX (q £ f.i j jApoq otp apis mo s^od oi qftwua Suul 
tern sji .tpsiuinuoj 'auoq^peq sip jo pms jqi p? h-^jpoq 
dn-psutof &Atj o] aaitp jo ssriu ir s; iHipis-son) * 4 r>nu;? 
sty. iS||et tog [|u | U|Su S.ueqi - i* 1 sSJa.wsuV 
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What your teacher’s score means: 

M Make no hones about it — your teacher is a bone- 
head! 


4-5 Your teacher can teach you a few fac(S but only 
knows the hare bones of (he subject. 

6-7 Your teacher is probably an osteologist * tost-tee-ol'- 
o-gist'k lie or she may even have a real human skeleton 
at home for study purposes. 

* An expert on bones. 





ftei You j Never Knew? 

Art osteahgiti studies hones looking far dues that con 
identify the person to whom the skeleton belonged. Do 
you think you could do this? Here's your chance to use 
your skills to salve a truly horrible true mystery. 


The wandering hones 

It was 7 December 1976, Long Beach, California. The 
TV cameraman was in for a nasty shock. He was in a 
haunted house side-show filming a TV series- As he 
moved a gruesome dummy away from the rest of the fitm 
crew - it-s anil fell off! The arm was real. And there was 
bone underneath! 

The police were called but it soon became clear thar 
this was no ordinary dummy - is had once been alive! 
The pohee discovered three fiendish facts- The foody had 
been pickled ui the deadiy poison arsenic. It had been 
shot by an old-fashioned type of bullet dating from 
before 1914. In the body's mouth was a coin daied 1924, 

The police then traced a series of former owners of the 


















body. The former owners ( who had all thought the body was 
a dummy) were colorful showmen who scraped a Living ex¬ 
hibiting the gruesome specimen at fains. The oldest show¬ 
man though! he could remember laying tiie body in 
Oklahoma, Then Local history buffs dredged up a possible 
identify for the bothered body-Elmer McCurdy, cowboy 
and outlaw. 

timer McCurdy‘s tuck had run out at dawn on 7 
October \9 11. When the sheriff's men came for him he 
was drunk with stolen whiskey and exhausted after a 
night spent hiding in a hayloft. A young 3ad was sent up 
10 the hiding place. 

‘The buys want you to surrender, MisterV he cried. 

‘TH sec them in hell first!" roared the outlaw. 

McCurdy died w ! ith his boots On after slugging out a des¬ 
perate gun bailie unlil his sis-gun w ! as empty. After the out¬ 
law's death an undertaker had preserved the body atid 
charged people to see it propped against his parlor wall! 



Many people tried to buy the body but all offers were 
refused. Then the undertaker gave the body away to a 
nice man who said he was Elmer's long-lost brother. 
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Three months later the body appeared in a street-show in 

Texas. 


BuL t Liu Id the police bone experts prove that the hody 
actually belonged to McCurdy? Here is a description of 
the outlaw dating from 19LI. Which of die following 
features might you be able to check by examining the 
bones inside the body? 



FOR ROBBING TRAINS 


ELMER McCUROY 


[ALIAS FBANK CWTTS} 


HAVE YW SEEN BUS Kill? 

1. Male 

2. Age about IMS 

3. Height 67 inches 

4. Bearded 

5. Thin nose _ 

J fi. Beep set eyes f(_ 
h. Slim build / j 

1- Right-handed L^> 


■apis yzi| atp uo u&qi saps run 
padop.\?p ainui jo seam p^woqs seuoq uufc iq^u atp 
uo s^ieui L S3A k ULYpiaip sip p Piinq aqi W StiiHOq ^ 

L °N 9 $ h "^ E]( *L q^Lqi oip ]o i|i3uq aip .4q L s»A £ 
~jgtp3$Ol panto!' sanoti sm[ jo autos japio waiS oq sc L ?A 
l -ssuoq ni.v|,id japiM sayEursy i iSiaiASuy 


After studying the bones the scientists, were certain they 
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had the right man. The final proof came when they found 
that an old photo of the outlaw's head perfectly matched 
the shape of the skull. And so, at long last, Elmer 
McCurdy’s body was given a decent burial - nearly 66 
years after he was killed! 

Join up the joints 

Could you be a bone expert? If so you'd need to know 
how to fit a skeleton together. The bones in a skeleton fii! 
together to form joints and the trick is to assemble the 
jontes correctly. But it's not easy there arc over 2Q€ 
joints to join up! 

Here, are the main types of joints. 

1 Hinge joint. Joints such as the 
knee work like door hinges, 
allowing the bones to move 
backwards and forwards. But 
they don't move so easily from 
side to side. 

2 Gliding joint. The ankle 
hones can easily slide up and 
down and front side to side. 

3 Ball and socket joint As the 
name implies this is a ball and 
socket that allows ami and 
thigh bones to move in most 
directions. 

4 Swivel joint. This joint 
allows the bone on top to 
move up and down and from 
side u> Hide. 
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5 Saddle joint. The bone on top 
is like a jockey on a saddle. Su¬ 
it sways about and leans in aJI 
directions - without falling off! 

Lucky ligaments 




ligaments hold your bones together over the joint. 
Contortionists stretch tbeir ligaments as they bend their 
bodies into horrible positions You'd groan it' you tried 
this! But did you know that your ligaments and joints 
allow you Lo scratch every part of your body? This is 
lucky if you don’t have anyone to scratch your back. Try 
scratching; your own hack some time - but NOT during 
Science class, 


Juicy joints 


Imagine if your aim fell off every lime you threw’ a ball! 
This doesn't happen because lough cords called 


Your joints are surprisingly quiet. They don't groan - 
they don't even squeak. You tan tiptoe softly because 
every major joirii is cushioned in a bag of squdchy 
liquid. The liquid allows the joint to move smoothly and 
the ends of the bones arc also padded with a softer 
material called cartilage ifcarta-lidge), The same stuff 
forms the bridge of your nose - but If you saw ii in a chicken 


bone you'd call it ‘gristle:.’" 
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Moaning muscles 

No matter how .supple your joints are - you can’t make a 
move without using your muscles, THE GOOD NEWS 
is chat you L ve got over 600 of them, THE BAH NEWS is 
Thai they tan make you moan in aching agony! 

Groaning muscles fact file 


Hmt of body part: Muscfes 


Whfcrt found: Linder flat 
sfcin aid surrounding 
various body bits. 


Useful tKirtfs Hity 4o: 

They're ALWA/S hard at 

work squeezing the food 
through your guts, puraptntj 
Wood and so on. 


Grisly estate: Musdes can 

squeeze so strijngCy that 
they ‘break your bones! But 
they have senson To slop ft 


AffliZittg ffcahtf^E Muscles art anchored. to bones 
by tough tendons.. A tendon won't g^o TwaangJ 
unfess you hang a 1 ton weight from it! 


Getting to grips with muscles 

To get to grips with your muscles you need to take a 
closer look. A much closer look,,. 
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10VELY MUSCLES 
MONSTER - NOW ROU 
VOUR, SLEXVE5 DOWNI 


STRINGY 

rfl&ERS 


Look more closely arid you’ll sk 
smaller fibers called fibrils. 


fiber as made up of 


If you cut a muscle in half you can see that ii's made of thick 
bundles of stringy fibeFs. _ 



How to make a move 


STRING/ FIBER'S 


FWWtS 


l Ask one of your nerves to send a signal to your 
muscles. Make sure thai the tiny fibrils are shortening in 


response. 

2 Check that your blood contains enough sugars to 
provide the energy to power the muscle. 

3 The muscle contains chemicals that produce energy by 

breaking up the molecules of sugar. 

But before you move a muscle there are few more 
tlungs you should know... 


Groaning muscle facts 

1 Muscles have complicated, instantly forgettable Latin 
names. See if you can remember these, 
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a) Gluteus maximum - bottom. Makes a nice cushion for 
sitting 



Cjit/rm 

t^MAXJWS 


b) Digital flexor - wags your finger at people. 



c) Levator Eabii superior-helps you to snarl. Just say the 
word and you 1 II be snarling! 



MU5QULUS 

tEVATQH 

urn SUP&tlORlS 
alaque mi 


2 Muscles can pull but they can't push. Thai’s why 
muscles work in pairs. One muscle pulls one way and the 
other muscle pulls in the opposite direction! 

5 You can watch the tendons pulling your muscles, Just 
spread your fingers and waggle them up and down. 

4 When you stick your tongue out there's no muscle 
doing the pushing from behind. A muscle pulls across the 
tongue and this pushes the tongue forward. 

5 As people get older lough stretchy Fibres build up 
inside the muscles. That’s why giants and monsters don't 
like eating stringy old grandparents. They prefer a 
succulent tender CHILD! Help! 


79 












Groans at the gym 

Well* be honest, how far can you run? Or docs exercise - 
any kind of effort - make you groan? Are you one of 
those people who prefer lazing around on the sofa with a 
big bag of popcorn? Well, if so, you'll be pleased to hear 
that exercise can be BAD for you! Every sport should 
cany a Government Health Warning, 

Horrible Health Warning 1 Getting off the sofa is 
dangerous! Your heart suddenly has to pump blood up to 
your brain and not along a level. Sometimes your brain 
doesn't get enough blood and you feel dizzy. That's why 
aircraft pilots sometimes faint on a sudden turn. 



Horrible Health Warning 2 Even when you’re up-andb 
running it's horribly hard work for your body. Your poor 
feet and ankles have to put up with a pressure of SIX times 
your body weight. The arches of your feet flop down as they 
hit the ground, Your fat wobbles, your brain squelches 
and even your eyeballs bounce slightly in their sockets] 
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Horrible Health Warning 3 Violent exercise is 
especially bad for you . . . iE can cause some- especially 
groan-worthy pains. 



■ I WEKRKP 
r BONG A 
COUCH. POTATO! 


a) Jf iour heart 
b^ts mere- than 175 
oca's a minute it 
Could ger wjmi.... 
Slow dawn gently! 


b) Sftffwa 
May be. caused 
by l*« of 
water due to 

SWSAEtfig jn.d 
build-up of a 

chs^cil called 
lattic Kn in tired 
muscles Slow 
down q,Enl1/ 
after Ejxrciit 
and «j^oy £ 
long drink. —- 


a> Stitch. Caused 
by cold and 
rumourig on a 

Ml stomach 

„ . . Ktt p 
warn. Odn J | 
guzzfc so 
/ muehl 


o Cramp is 
when your 
muscles squeeze 
painfully and yua 
caml 4tap tKeivi 
. , „ k«p tint 
muscle WJrm 
and rest if A. ■"“""" 
njct hot-water d 
■bottle wifi M 








But if there's orie thing worse than taking exercise it's 
NOT taking exercise. Look what you miss out on. 



1) Having 3 
slrong heallV.v 
hiart for 
pwnnjpiin.g clone 
to every neofe 
sndi cranny 1 
of your tody 


2) A strong 
set of breathing 
mulcted They 
Stop you ftfam 
getting puffed 
c-j.I and ivtp 
you wntoh up 
ge.ft*s that try 


4. 3) Keeping your 

\Pv j.oml5 suppk 
■-U and building up 
yo*Jr staying 
power so you can 
eivjoy i!wl d*y uiilluHit 
4 einglt groanl And, 
you can ewn build up 
a good appetite for a 
ddi'crous dinner W l, 
better 4af rwu After 
frvL next two chapter^ 
you mey not 
quite so iwgry. 


to sftnk dow^ 
your threat 















Disgusting digestion? 

Could you murder a rich chocolate take dripping with 
cream and icing? Does, the hint of jam roly-poly and 
extra-thick custard make your lummy thunder? If so - 
you're going lo find this Chapter horribly tasteless. 
Imagine your food being chewed and squashed and 
squelched as it's taken into your body, It's a!I due to your 
disgusting digestive juices, 

Disgusting digestive glands 

A gland is a body hit that produces juices. At different 
points in your guts, glands lurk - just waiting to spray 
your food with digestive juices. Tint can you believe the 
horribly huge amounts of juice they produce? We're nut 
talking kittle squirts here. , . 

Glands Daily Squirt 

Saliva \A quarts* 

Stomach % quart to I A quarts 

Pancreas % quart to I quart 

Liver V* quart 

Thars a total of over 4 A quarts a day! 

*You end up gulping most of this down! Yes, that's 
5,300 gallons of spti in a lifetime! Or enough to till 
100 bathtubs l 

Digestive juices contain chemicals calked enzymes The 
enzymes work horribly hard to break up the food 
molecules into smaller molecules that your body can 
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absorb more easily. The hotter the body gets the faster these 
changes happen, until at itMT’F they suddenly stop. 
Mind you, if you ever got that hot you’d be cooked 
anyway! 

Dare you find out for yourself -, * lu>w 
enzymes work? 

kennel is a sioppy substance that contains reitnin — an 
enzyme also found in the human stomach, Make sore it's 
OK for you to use the ingredients below and get someone 
to help you use the stove. 

1.5 pints of fresh whole milk 
Sugar 

kennel - available from supermarkets 

Saucepan 

BowE 

Tablespoon 

1 Heat the milk in the saucepan and stir well until it’s 
warm but not hoi, DON’T BOIL ITt 

2 Pour the milk into the bowl and star in one tablespoon 
of sugar. 


5 Place Che bowl in a warm place. 

4 Very gcniEy stir in one tablespoon of rennet. Don't 
touch the bowl for ten minutes, 
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5 "Hsu minute? laEer . ., wliaf s happened lo the milk? 

HORRIBLE MINT: If your experiment has worked, the 

renniri will have digested [he milk. 

a} Ifs turned into a disgusting smelly yellow mixture 

with soggy white lumps in if 

bj It's Lumcd into a solid wobbly mass. 

c) Nothing 

i-1 

I TfJQtfl 0| 3LUAZU3 34 } JtX| 

toq 001 sem aip tioip h (a ji ( ]i toa 01 uroq wn no.\ jj) 

pucaio ipiM pfoo ps/ijos snoforpp s h j[ puy (q ua.wsuv 


A horribly healthy diet 

Are you a fussy eater? Your body is' To slay healthy your 
body has to digest a balanced diet, That means all the types 
of food shown below and NOT just the ones you tike! 



1 Fiber Kelps 
your guts grip 
your food 
and keep it 
moving on Its 
tang tneJc to 
the toilet 


2 Proteins 
help your body 
build and 
rep^r its cells 
T*n ptr cent 
of your 
body is matte, 
of ibis stuff 


1 CaTbohydratfe* 
tc^r-bo-hrdraTe?) 
are found in 
•starchy foods. Once 
fHey'nt digested 
Vnty betoffle sugars 
that your cell? turn 
into energy. 
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4 Sugars provide your 
body with easy energy 
Vauf \$zy body feeds 
■the. sugars straight to 
-the ceils, 


Si fat is a useful store, 
of energy and it Wps 
amid body cells - often 
in a wobbly I oyer 
around your tummy 


A sickening sand with 

Could you combine foods that contain fiber, proteins, carbo¬ 
hydrate s. sugars and fat in a GNL sandwich snack? 



1 A ham and jam sandwich with a fizzy drink. 

2 An cgE and baked beans whole-wheat bread sandwich 
(yucidj and a mug of hot chocolate. 

3 A (tench fry sandwich with white bread followed by 
steamed pudding washed down with loads of soda (burp! ). 

4 A healthy whole-wheat lettuce sandwich followed by a 
sugar-free nut bur and j glass of mineral water 
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^ULUWpiS 

kh^i Smipatnos ill j a u [ no A Pt no D 'u^WxkJ pun .rein s 
\i f ; ^otij asiOiv. ‘o^C ’3[qmo[| A^Ttbs sptmos 
ij inq fc sft\ £ 'Siqmaij spunos lc tnq 'sa^ [ ;sjs.ttsuv 


A horribly unhealthy diet 

As if digestion isn't horrible enough just look at the 



horribly unhealthy things that some people eat. 

1 Some people eat earth. This is horribly unhealthy 
because it‘s teeming with germs and tastes disgusting, 

2 In 1927 a woman complained of stomach pains. She 
was rushed to hospital in Ontario, Canada, There, doctors 
found that she'd swallowed 2,533 objects including 947 
bent pins. 


m GOT 

pins m 

NEtPiLES 
IN m 
STOMACH l 


3 But the pn/e iiir the most disgusting diet must go to 
Michel Lotitft of France. In his own country he is known 
as Monsieur Mungeiout iMr Eat it-all). Since 1*M56 Mr 
Hat-it-jll has chomped his way through. . . 
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It bcyckr, v P 
15 supermarket carte, 

7 TV fltte 

1 pair of Coffin handies, 
6 ckituklieftt 
1 fc*ds r 

1 pair pf sJcts. ^ — 
1 compel: * Ifl 

3hd a small aircraft * 


I'M OFF TO THE SHOPS 

paring - mt you 

SEEN My BIKE? 



He generally eats 31 ounces of metal a day. All with¬ 
out getting indigestion. (Don’t try this yourself-you might 
not be so lucky 1) 

4 The urge to eat is controlled by the hypothalamus in the 
brain. It tells you when you are hungry and when you are 
full. A scientist removed part of a rat’s hypothalamus and 
it gorged itself until it was a horribly unhealthy fat rat. 


THE SCIENTIST 


5 At this moment millions of people arc trying 
weight by dieting. But people don’t actually need 

weight unless they are horribly unhealthy. Likw .. ,,- 

J, Cobb, for example. 
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In 1962 William JL Cobb weighed 798 lbs. He was so 
round that he could only roll like a band. Not surprising - 
considering he was carrying 196 lbs, of fat!' So William de¬ 
cided to go on a diet and within a year or two he was down 
to 231 lhs;„ He had lost the weight of three large men. 



6 Most people cart only lose about half their normal body 
weight. This takes about three weeks if the person 
doesn’t eat. Then they die and thafs a really unhealthy 
thing to happen! 

Horribly healthy diet complications 

To stay horribly healthy you need more than a balanced 
diet. You've got to eat tilings that you can‘t see or taste 
like minerals for example. Luckily you don't have to go 
around looking for minerals to eat. Ordinary food 
contains minerals in tiny amounts - and that’s all your 
body needs! For example, slurp a milk shake and you’re 
doing your hones a favor Milk contains the bone- 
building minerals Calcium and phosphate, Then lhi;ic are 
other chemicals called vitamins and they’re really 
VITAL. 
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Vital vitamins 

Vitamins arc vitaJ because if you don't get enough of 
them in your diet you become horribly unhealthy, Fed 
more like gobbling up those greens now? 


Vitamin 

Found in; 

Not enough causes; 


!f A 

8 

Milk, butter, eggs, 
fish oil. liver. 

Lots of illnesses and you j 
can't even see in the i 

dark. 

[s/|B I and 
S(|9 other 

B vits. 

1 

Yeast and 

whale-wheat bread, 
A] ho found in 

milk. nuts and 
fresh vegetables. 

Victim loses energy and 
can't get out of bed - 
sounds worse than ti 
Monday morning. 

l c 

3 

Oranges and 
lemons. Fresh fruit 
and vegetables. 

Loss of teeth, bleeding 
gums, dark spots on 
body, ^ 

Had breath. Yuck! 

| D 

Oily fish, dairy 
products. 

Bent bones anti bandy 
legs. Bad news for 
athletes. 

& 

& 

Whale-wheat 

bread, brown rite 

and butter, 

Scientists aren’t quite 
sure about this one. 

k 

i. 

Green veg, Jiver 

Blood doesn’t clot 
properly - very messy! 

n a • 

»saiW3S«aE'fc^atr laoaifc^iras 


r $ 
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h took scientists a great deal of trial and error to discover 
the disgusting effects of Lack of vitamins. But solving these 
medical mysteries gave them something to shout about. 

The sick chickens mystery 

Eijbnah Christianson was at his wi|*s end. 



h 1SS4- he had gone to Indonesia -to study a nnysrery 

debase TV totals caifcu it, '1 canV 1 



Wt injected animal with ^erms thought to cause frit 
disease. THt animals stayed teatthy^ 



Ttotoe pet ch^ckeris went down with the disease. 
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Mayte fluty just netdad fresh air 


Qr mayb* it m& dkit to a chapijt in <kt? In their Wat 
homt the birds were esttog bofltd rice. 


Now lluty were eating broWn rice 


tt turned out tharf the IMown outer layer of the. rice 
grairrs was rich in Vitamin & Rais pfrv&ntftd, f can" 
or a3 We tali ^ ben-ben. 


He FYWvedi them to another place and they <3fi\ better! 
But why? 
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Mind you, it took Eijkman many years of experiments to 
prove that eating the wrong rice had tnade the chickens 
sick. As for the chickens themselves - things couJd have 
been worse. Imagine if something, had gone wrong with 
their digestive bits and pieces. They'd have been sick as 
pairois then! Yes, we’re talking about the gruesome guts! 
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Guys 

CJlutS are gruesome. Gobsmackijigl)'. grossly, s[omaeh- 
chumingly sickening. In fact - if you thought too much 
about where your food went you wouldn’t feel like eating 
it’ But if there + sone thing even more gruesome than guts, 
it L s the scientists who find guts fascinating. Oh yes, and 
then there \ the smelly stuff that pours out the other end. 
Yock! 

Grucsomt 1 guts fact file 


Name tf body part: Gbh 


Where, found: Mostly 
under the chest area Jm 
tint foi^er part of the 
body. tSee bdow.) 


Ufctftfl thtfijs thty do: 

Absorb your food arfct 
if has been di'gcsfad. 


Grisly details: The girts 

fi&r^ a continuous tube up fe 87 yards tang. 

t'nat J S longer than a. huge slithery snake! 


Amazing fe*tiW: Xour guta are. held m place 
by the, taestrvTtry (mts-en-terry). This stops 
the gilts slopping about and tying themselves 
in knots!_ 
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Dare you find out for yourself -.. what's 
inside your mouth? 

Open wide! Here’s where it all begins. The gobbling, 
munching mouth grinding up the goodies before they 
hit [he guts. Imagine what it's Jtke to be a bit of food! 


Tooth truths 

The first thing you’ll have to worry about are those 
gigantic spit-dripping jaws. They’re made from enamel 
and theyTe so lough you need a diamond lo drill in to 
them. Inside each tooth there are nerves and blood 
vessels just hke any body part. Not all teeth are the same 
- there are differe nt ^shaped teeth for different jobs. Here 
are a few that we picked up from a dentist's floor 



■ Molars 


flu# httf) 


fttmoUra 

Incisors 

Canines 


Lndsors — 

Prtmolara 


So how many teeth have you got? It depends on how old 
you are. You started off with 20 teeth that appeared vyhen 
you wert: very young. As you gel older these fall out and 
new teeth push through your gums. Here are some tooth 
totals - which is closest to your own number of teeth? 


I Incisors 

a) 2 

b) 8 

e}4 

2 Canines 

a>2 

b) 4 

c) 8 

3 Pre-molars 

a) 4 

h) 8 

e) 12 

4 Molars 

a) 4 

b) 8 

c) 12 
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TE aft eh U3jjo 5][npi: mq ipM] in |ow iqEu> aAeq uatpjfip 
JS^Uno^ p jo (q ^ H|ii3 3.\Bq si|iipid put: tpwi iujouj-wd 
Juoj 3Auq uajpptp jaSunoA P JO (q f |q E (q I :sj9M5uy 

Can you spot any of these in your mouth? 

Uvula (YoiYve-yer-la) Til is 
horrible little wobbly bit 
spends its time hanging 
around in your mouth. The 
name means “link grape" - 
can you see why? No one 
knows exactly why it s there 
but it does help you swallow. 

Mouth lining If you look at this through a microscope 
you will sec toads of soft cells. When they die they fall 
into your spit and you swallow- therm, So you end up 
eating yourself! 

Frenulum (Fren-u-lum) This is the nasty-looking bit 
under your tongue. You can see the vessds lhat bring 
blood to your longue and give it the energy to talk and 
taste your food (sometimes at the same time!). 

Plaque A layer of germs that cluster on our teeth - 
they’re responsible for tooth decay and bad breath! (If 
you Find any, brush it off!j 























Gruesome gobbling 

Once you're checked your mouth - get ready to swallow. 
Oddly enough most of us. manage to do this without 
tiiiiikmg. This is probably because swallowing is a relies, 
aclionc Oul it's also a horribly complex operation see if 
you can do is by following these instructions. (NOTE; try 
not to dribble all over your nice clean book.} 



1 Using your tongue press some food you chewed earlier 
on to the roof of your mouth. 


2 Force the food towards the back of your throat. 

3 Swing up your uvula to prevent the food making a dash 
for freedom up your nose. On second thoughts don’t 
worry about doing this - is happens automatically, 

- NOTE I; Try not to laugh when you cal. When you 
laugh your uvula swings DOWN - so you could find that the 
soup you vc just slurped up is dribbling out of your nostrils? 
* NOTE 2: Try not to breathe whilst you’re sw allowing. 
If you do your food goes down your windpipe and you 
have to cough It up! You' ve goi a little lid called the 
epiglottis (eppy-glot-lis) (hat closes off the top of your 
windpipe (o prevent I his happening. 

Wouldn’t you like to know what really happens to your food 
alkr you swal tow it? No? Go on it's REALLY bom hi e. 
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A gruesome guts tour 

Herd's 0 grFife!y fMling alternative fo tbt usual boring 
tourist trip. Ju$t itaagin* being shrunk down ta the siEt of 
a pinhead and boarding a coaek th* size of a pta Then 
imagine, going on a guided tour of someone. a&e's gufsJ And 
guess whal T four dinner* tkmwn in! ThaGs if you fbtt like, 
eaiing any. „. 

Trie J^omtie fioliifaj Qompmj pt(rudlt/ present.., 

,±. r r r ~> ~ “..'.. Lt.. jJ..*- 

The Gruesome 
Guts Getaway! 


Embark on 

THE TRIP OF 
A LUNCHTIME. 


m 


». if 


** s rj® 


tt's 


iigf 


Wlr 


Tlwrt 


h*tt 


QHf 


4nd 

feiip 


^ ■«s/a 


»f «it *„ 

i.oo pm fnter tht moutk. Fasfen your safety bdts an< 
dost ttit windows setun# It’s wd outeitk and we-Ve. about 
To dive, down The. gullet Water fail Splosh I 



































a, .O 1 pin 

Amazing 9 to 
13- second fret-fail 
as we J rt sqitEeied 
IQ me hit dowrt 
Wie gwiiJef! 


a,oa -6 pm 

Stomach Plenty 
stomach 
jiiict'pfoducjrg pilE 


Sfopoytr tn the 

irt the slimy 
million digestive 


► Enjoy tht btauHfud sunset effect as a fed 
loot pepper Flakes tht stomach glow. 

ke, NgHy iw of Ike rmmMing stomach a? 
gases squelch around amongst the, food, 

£*peritnct the gut*-churnimg thrdl of the. stomach big 
dipper a? it churns and cWrt again evenf 20 seconds. 

(If ybu fed a bit queasy, S*ck'bags art provided. 1 ) 
















































Sym[ S-5 i^rA cmist down -Hue set me sw^all jrfh^infl? 
f~ II 6pe*d 1 indn pv iniiinite.) 

Fwl the lovely smooth flidihg r^oti-on a? wt'rt 
... squeetd dong The sflmy q?A wails fcdp to stop fht 

jj&l * Jm guts fata dijtatiflg thtmialW 

► Marvel aft the Velvdy invi'dca of tht infesting wade np of fafc. 
miflEon tiny pcojftcti'oT^ caHtd villi gmmm m 

>- Gasp 1$ we art covered in ggrjl fjf 'S? 

■eri^ytat itch dgestiVt- juries Ig Is jjflgSW^Vjr.->J \ vTfi 

sqiurEtrtg down from tk pancreas 

»4 Ifoet ffwMfrO IJS 

E> WoFitkr as flue food chemicals ■: f^Kr 

sucked info lie. vAi. -SSc^/v#' -k\ v 

V^>&Y / l 'tfA I '? ^.^JPV i B^irir> ,.l 

Ruiik over tht flvysttry of ihe 

appendix Every Exit's got wt of these fi§j§§ P/ nBffi 

fiwjvlifce things sticking out of tirutfr hh ml T\ ^.Kl 

tafctstiM* Sot fin-out bi&rfs what it's for! ftifelf 'J yT^'w /V n^; 


Jr, 3 & a ra . (Glv£ or tak a 
few favtt) Pat on your life 
jacket and parachute lt'l lime 
f^r spia-er, down ta Ik toiled 


IQ, GO Prn Spend the 
night in tk comfortable and 
SpaciMtS intestines. He^ 
Iht. surrotfrudjn^s 3ft peaceful 
1st hack snd listen for tht 

osartiaxiflq, QjUt^ling 

F£^Y ^ « 7 v»atJ « 

i LC 1 ^ taken ant of 

,/"' Ini, the of 

1 X) food and 

a^™*] bade out* tint 

J^CF & *"% 










































Some sickening scientists 

Of course, rhe firsi scientists who investigated The gins 
had [o Icam the hard way., That’s by gruesome 
guesswork, sickening speculation and some awful 
emetic* experiments. 

+ WARNING TO READERS: An emetic is something 
that makes, you throw up. Vomiting is a reflex action 
caused by strong squeezing of the muscles around the 
stomach. It could even be triggered by reading this 
chapter. Don’t try any of these experiments at home - or 
at school! 

Emetic experiments 

If you thought that science is all about spotless white 
coats and squeaky-clean labs ,,, THINK AGAIN! Here 
are some sickening experiments you shouldn't try. 

A Rent Rtamur Qtitt-irs?) 

Ciiiffl to fAmr famous french scientist Expert on jysll 
about everything, jftrincknq technology and industry. 

Emetic ®xp*ri™tPL+ Trained a kite. - (that's a bird not 
tht thing, on 3 String) fo Sick up its food. Then he pored 
over iht vik vomit to see what the half-digested food 
leokad fib- 

Qitgutfrtg diiCQYtfy: The meat dididt go rotten inside 
the tord 1 ? guts. This was because, the chemicals in the- 
bird 5 * stomach killed the g&rms that made things rot. 
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Laxiifo Spadan earn Ct7ZtMr99) 

Claim to fame Famous Italian scientist. Expert on 
udcnnoes. electric fish, thunderclouds and how a snail 
grows its bead back after you cuj tf otf- 

Revolting research included 

o forcing animal to swallow tubes of food and then 
making them sick so k cotM study How ■Hut food 
had changed The ammals Included cats, dogs. oxen, 
htwti. sheep* a horse and some sinisttr-iMldng snakes. 

o Doing the same Experiment on kiffudf Eating his own 
sitkttkMp food He ate one bit of food three, times just 
to see bow it had changed! 

o Making himself skik agam so that he could study his 
own stomach juices. 

Emetic experiment: Kept a container of Sick ■> a 
warm place for a few hours. 

D|$glisting: discovery: The food continued to ht 
digested. CHiis wag because tht aniymtS produced by 
the stomach didn't stop working,) 



3 Claude Gerviard 11813-1878) 

Claim to fame: Trench scientist Gut up loads -of human 
bodies and made, di^usting discoveries about bleed and 
nervts 
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Revoking rfcstarch: Kidnapped dogs (or should this be- 
' d[og hJ pped" P> for his eKpeiirtitnte Poked tu'o^ into the. 
poor poachy 1 srctTrtachs to find out what wag, on 

Effl&ftc experiment■, Added juice from a dog's 

partt/tdS to fatty foods 

Pisjutfmg discovery: 7h& feta were digged ahd 
made 3 greasy ffl&39 (This was because digestivt Juices 
produced by the digest fata'i 

Could you perform experiments like these? Would, you 
want to? If your answer is "YUGGGHHH T or " WHICH 
WAY TO THE BATH ROOM? r then you don't have the 
stomach for the job. So yon wouldn’t want to be ai Fon 
Mackinac, United Slates in !K22,. . 

The stunnit h for the job 

The young man moaned in agony, A cftielc&sly loaded 
shotgun had exploded-blunting a 6-inch hole in Alexis 
St. Marinfs side . . r you could see all his insider. The 
young Canadian hunter had two broken ribs, a damaged 
lung and . ,. a hole in his stomach. 
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Dr Wit]lam Beaumont looked at these injuries and 
shook his. head: sadly. Hie patient would die soon, Very 
soon. En those days the only treatment for this type of 
wound was to slap on a bandage and arrange the funeral, 
But against all expectations, Alexis survived the night. 
Weeks became months and the young man even started 
to get belter’ But he had an embarrassing problem. 

The stomach hole refused in heal. Sn whenever he felt 
peckish Alexis had to bandage his stomach to stop its 
gruesome contents from slopping out! 

Oddly enough the young man cheerfully put up with 
this appalling arrangement. So the devious docior seized 
the opportunity to perform some gruesome gut 
experiments. One day he. asked Alexis to swallow a bit of 
raw meat on a thread. Later he putted it up again to sec 
how it had changed. On smother occasion Dr. Beaumont 
poked a thermometer through the hole and watched it 
Leap about ,ts the stomach churned! 



The doctor soon discovered that siomaeh juice is 
produced in large amounts when there’s food m the 
stomach. So he drained some of Alexis's stomach juice 
oul through a pipe and tried to identify the chemicals it 
contained. First of ah he tasted it - YUCK! But as he 
wasn’t sure w hat it was he sent it to some scientist friends. 

104 













They discovered (he juice contained hydrochloric acid - 
a powerful dissolving chemical. This is useful For 
breaking down food and killing germs. 

Sometimes the doctor and his patient would have an ar¬ 
gument. You've got to see it from Alexis' point of view, For 
two years Dr. Beaumont had nursed him. But on the other 
hand . ... well, if there's one ihircg worse than having a hole 
in your Exidy - jfs being chased around by a meddlesome 
doctor trying to terrorize your tummy. And over t he next few 
years Dr. Beaumont took to following Alexis so he could 
perform even more horrible experiments! 



Oddly enough these shouting matches provided Dr. 
Beaumont with yet inure sickening scientific data, fie 
couldn't help noticing that when Alexis gDE cross:, his sto¬ 
mach went all red and quivciy! 

At last in 1833 Dr. Beaumont published his findings. It 
had taken 11 years of tests and tan mints, Packed tull of 
stomach-churning pictures, the book “was an overnight 
success. The doctor achieved fame and fortune. Yet he 
owed his. entire achievement co One gruesome fact . . . 
he'd had the stomach for the job! 
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A weighty metier 

Three hundred years ago an Italian scientist named 
Santorio Sanctonus decided to build an incredible 
weighing machine. It swung from the ceding and was hug 
enough for his chair, desk and bed! There was even room 
for his priced silver chamber poL Every day Santorio sat 
in the machine and recorded his weight. 


For 30 years he weighed himself- He weighed himself 
before, meals, after meals and during meats. He even 
weighed at I his waste products. 

But he still couldn’t figure it out. Why did his food 
weigh more than the contents of his silver chamber poL'. , 

1 fere's the answer Much of the missing food turns into 
energy to power the body. Digested food molecules go 
from the guts to the blood and then off to feed billions of 
hungry body cells. .Spare sugar and fats get carted off by 
a useful blood vessel to the storage place in the liver. 
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Liver fact file 


Namt of body part; Llv^r 

Where found: On top of 
1b t guts anti under the. 
diaphragm 

IfsthdlhiftjjMf dots: 

What doesn't it do? 

(9ee below) 

Grisly details: If the 

liver doesn't work, 

waste body products build up in the skin. 

Airuzfnj features You can lose 'SO ptr cent of 
your liver ar.d Survive That little, bt of liver 
grows iivto a lovely new livtrl 

The lively liver 

Yes - your liver certainly has a good time - scientists 
know of 500 jobs it tackles There may be even more that 
haven’t yet been discovered! The liver . . 

■ Controls the amount of sugar tn the Mood. ITiis ss done with 
the aid of a substance called insulin produced by the 
pancreas. Too little Insulin causes a disease called diabetes, 

* Slones spare fat and carbohydrates, 

* Makes Vitamin A. 

* Gets rid of old rod blood cells. 

» PrcwJuees digestive juices. 

■ Keeps you warm all these activities produce heat I 
Rut not alt your food is used by the body. Some of it just 
isn'[ needed so the body chucks it out! 
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Gruesome garbage disposal I - waste food 

] BveFy day Mine of your food puts in a reappearance. It's 
stained brown by the liver's digestive juices lovely. 

2 This waste food ih called feces-that’s Latin for 
“dregs” - which just about sums ii up. 

3 Children produce 2^6 ounces of the stuff every day. Some 
fearless scientists have discovered that feces is 75 percent 
water, and of die solid material that's, left, two thirds of 
it is food that your body can’t digest such as fiber fruit 
skills and seeds. And the other third is made up of , , - 
genus f 

4 Yes! Your guts swarm wiih billions of germs that have 
somehow managed to get past the acid in the stomach. 
Ugh! Fortunately, few of them do much harm. 

5 UNFORTUNATELY, they do produce gases which, 
added to the gases from food and drink, can reappear at 
either end of the body - with hilarious or embarrassing 
but always noisy (and sometimes smelly) results. 



6 But the really had news is that these gases include 
methane, a chemical that burns easily. (NOTE: please 
don't experiment on yourself or your teacher to prove 
this. One surgeon cut open a man's guts and caused a gas 
explosion?) 
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Gruesome garbage disposal 2 - waste 
water 

Much of your food is made up of water. Cucumber*, for 
example, arc 90 per cent water and ten per cent 
vegetable- Your body es over two- thirds water and water 
is very usef’u3 for making 3 ol% of gruesome body fluids 
such as tears, runny snot and digestive juices. ESui spare 
water just isn’t needed so it’s filtered out by your 
kidneys. 






Useful things It dot?: 

spare water, 

unwanted salt sr\d waste 
chtmicala from tht blood 


&risly details: If not enough wafer pasass through 
kidneys Iht waste -forms agtnuiingly painful 
STonti 

Am$m 3 features: /our kidnetf filter 1_7G pints 
of blood •ever/ minute. 


Kidneys fact file 


Hmt of body part: Kidntys 

When found- Ya^n got 
two at the back of your 
body I List below your 


How the kidneys work 

Thu kidneys arc like mi I! ions of liny coffee filters linked 
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up to a drainpipe. 

1 Each filter takes the form of a tiny tube. 

2 A little capsule at the start of each tube takes in fluid 
from the blood* 

J As the fluid runs down ihe Lube, all the really useful 
stuff such as molecules of food escape back into the blood 

4 Alt the useless unwanted water plus any extra salts and 
poisonous wastes trickle down the. drainpipe, into the 
bladder. 

5 Tins watery waste is 


We/ you jiever knew / 

You can discover a person s state of health by studying 
their urine- Too much sugar in the urine is a sign of 
diabetes- Din: tors used to taste urine to discover this? 
Disease may aim cause a change hr the color of urine. 


Are VOL' a Urine Expert? 

Can you link the color of these urine samples to the 
disease? NOTE: feel free in color in the urine yourself! 
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Cause of iJie color, , , 

a) The patient has been injected with blood from An animal, 
h) Blackwalcr fever - a nasty tropical disease, 

c) Cholera or typhus (both deadly diseases). 

d) The patient has been drinking a lot of liquid. 

c) The patient has been eating too much beetroot or 
blackberries. 

f) The patient is feverish and has lost a lot of water by 
sweating. 

g) The patient has been eating a high protein diet. 

h) The pat ient is a space monster. 


IS ft fF L l> 9 i} S iq fr i? F ft Z HI I iSJ3*isuy 


Of course. your kidneys couldn't work if your blood 
wasn’t doing, its job. That's rustling round your body as 
fast as your heaving bean can pump it out 1 Warning. If 
the sight of buckets of blood makes you wobble at ibe 
knees it's wise to put on a blindfold before reading the 
next ehapler. 
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y BIT'S 


Yeni may think that EVERYTHING to do wiih (he body 
es blood-curdling. Bill some bits are bloodier than others, 
'lake, for example, blood itself and the heart dial keeps? it 
moving. Dot blood h also vital for life - here’s why. ., 


Rlrmd fact tile 






Maty di«ta.(js' You can baa 
third of your blood 
wiinout harm But rf you 
lost haff - it J s FATAL! 


Amazing features - Blood ss so full of things that 
tt's amazing they all fit in - see below 


Name of body part: freed 

Wher* found: Throughout the 
body in a network of blood 
v ou'v£ got about A ^ 
jf the r*d stuff 


Useful things (Hoes: Delivers 
food Und oxygen and ot heir 
useful things your cells need 
to keep gomg. 


Blood - what’s in it for me? 

1 Your blood is, yellow! Yes, it's Lme. If you leave a test 
lube full of blood for a few hours the blood cells ■ilnk (0 
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the bottom and you’re left with a clear yellow fluid. 

2 The yellow stuff is called plasma — it's per cert! 
water and 10 per cent chemicals such as those tasty 
molecules and minerals (hat your cells need lo grow and stay 
healthy. Scientists have discovered how to dry plasma to 
a powder arid turn it hack into a liquid by adding water. 



3 Imagine blood as a sort of hot soup squirting through 
your body. It's full of sugar* and other molecule* from 
your food - which is why vampire* and mosquitoes find 
it so tasty. 



4 Blood is thicker than water. In fact, it's THREE TIMES 
thicker. That's not surprising considering thru blood is 
swarming with cells . . , here’s what you gel in one teeny 
little millimetre-sized drop! 

* 7,000 white blood tells 

* 500,000 platelets - (these are little hits of hone-marrow 
cell lhat help your blood to clot). 


113 



























■ 5 mil]ion red blood cells 
impressive isn”l ii? Bui that's nothing. .. 

5 In all, your body contains. . . 

* 35,000,000,000 (35,000 million) white cells, 

* 500,000,000,000 (500,000 million) platelets and 
- 25,000,000,000*000 (25 trillion) red blood cells. 



Or so the scientists say. . . 

6 Blii tins is only guess-work because it’s impossible to 
count all those cells, 

7 The problem isn't just the huge numbers. Every 
second, three million new red blood cells are made in 
your bone marrow and three million others die. So by (he 
time you’ve finally finished counting - you’ve got to 
start all over again! 

8 Them's plenty of room for ull these blfjod cells. Your body 
contains aboui 59.yb2 miles of blood vessels. If you took 
someone's blood vessels and laid them end to end they'd 
go twice around the world. Just imagine a highway like 
that! 

But if you want to zoom along the blood superhighway 
in your very own nippy httle red blood cell you'll have to 
learn ibe rules of the road. 
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The blood Highway Code 


i T 



RULE l- Understand tine one way system 
Arteries qo AM)* from lhe heart and Veins ga 
TjOMM 1H6 heat. WOT TUE : OTHER WAT 
E0UW 


RULE 2 : No V loirns allowed. Valves in 
the veins form bottle necks that srpp you 
reversing 

RUL E L Eed blood cells Travel m the center 

and whtfe cdfo creep dlor^ the edges 


R ULE 4 : Make sure you tan identify these 
Offer road users 

'&®@<8© '^^on *■** 


rep w.oot? cais white cm 


?LATtliTS 


RULE& Mafce sura you don't ga aver the, 
speed Eimifs In the bug arteries {jrtr the heart 
tf's in. ejery two seeswds. the 
tapilianeS-fhats the very 4 i*y hkod v«?ek 
“ it's 40 in. every half-an- hour! 

RULE 6: After four months all the red blood 
cells must report to the liver scrap yard to be 
broken up Alt platelets to bt broken up after 

tWO rtifckS 

RULE 7 : frtwart of btaod clots around 

wounds! All the ptatebefo jticfc together -and 
preduct difluicak that r^akt the plasma 
sticky Other road users itoer clear - unless 
Yfflfc're a real deft 
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If you ever get a hit short of blood you might need a 
blood transfusion, Thar's when you're given someone 
else’s blood instead of your own. Luckily you don't have 
to give it back. 

A blood-curdling story 

Three centuries ago scientists began to wonder whether it 
was possible to injeel blood into humans. But would it 
work? There was onty one way to find out! 1 

One day in 1667 an audience of top British scientists 
gathered to watch a terrifying trial transfusion. At the 
centre of attention was a man who had bravely 
volunteered to have an extra 12 ounces of blood injected 
into his veins. The red stuff had been kindly donated by - a 
sheepF 

I Can you guess what happened? 
a) The volunteer survived. 

bi The volunteer's hair turned woolly andi he dlied. 
cl The volunteer went mad. 


'pouiiojjsd suoEsnjsucj] pooiq arotii pueflui 
-leaJaj qyo/n ism aip pauoifMj stspuaps ?ip ing ,;peBq 
sip uj pajpajj,, iiq tr sc psqojsap m (3- JJ3,*\3uy 


Bui then disaster struck. A man died after another blood 
transfusion in Trance. No one knew why! Tile doctor 
who performed the operation was accused of murder and 
although he was found not guilty, the French government 
banned ali transfusions. 

U6 








Meanwhile ihe Brim carried on. 3n those days the 
technology was nil her primitive. One day a doctor 
offered a sick old man the chance of a blood transfusion. 
Here's what the doctor planned to do.. - 

* h'ix a silver pipe to each end of a length of chicken gut. 
, Wash the chicken gut out with warm water 

* Slick one silver pipe in the arm of a healthy volunteer. 

* Stick the other pipe m the old man's veins. 
p Ahow the blood to flow into the old man. 



2 What do you think happened next? 

a) The old man said “YUCK - NOT ON YOUR LIFE!” 

and died soon afterwards. 

h) The old man said “YES" but the transfusion bumped 
him off. 

c) The old man said “YES” - he got better but the 
volunteer died! 


1/e ;^MSirv 


During a transfusion there was a risk nl blood clots 
forming and blocking vital Mood vessels. But what 
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caused these killer clots? The answer emerged in 1900 
when Austrian scientist, Karl Land steiner, discovered 
EhtLt blood was divided into groups. Your blond group 
■depends on the type of chemicals earned by your red 
blood cells. When red blood colls from different blood 
groups collide they mistake one another for germs! 
Germ-zapping chemicals on the outside of each cell zip 
into action and I tic cells end up glued together, 



Nowadays blood can he stored in a blood bank until it's 
needed by someone with the same group- Blood baEjkv 
don't save money but they do save lives. Bui sadly Karl's 
was not one of them; In 1943 he died of a heart attack 
caused by ... a blood dot, 

j- 

Oddly enough, while some doctors were trying to 
give their patients extra blood, others were trying to take 
]t away again. These doctors thought that loo much blood 
was bad for you. 

Blood-thirsty bleeders 

Yes - 21X1 years ago your local friendly doctor would do 
more than give you nasty cough medicine! He'd also try 
to open your veins to remove all that nasty had blood! In 
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those days doctors had a selection of vicious-looking 
knives especially designed for this gruesome job. 



So you don't tike the look of them? Well* don't worry - 
you do have an other choice, fan you guess, what Li is? 


A rotten riddle 

What's green and yellow and dripping with slime, got ten 
stomachs* has three stabbing teeth at the front end and by 
the time it’s finished with you it's fi inches tong and 
GORGED WITIS A1.1. YOUR BLOOD? 


njtP^I HpiOSHjyOl e VI iJS^BUV 


And here’s the really BAD new si Surgeons were 
particularly keen on using leeches to Lake blood from 
dnldren They reckoned it was kinder than cutting ihe 
kids with (he knives! 
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Bet y<m never knew! 

French doctor, Francois-Joseph-Vktor Broussois (1772 
I$3H) r thought te&ches wgre Lively. In oil il'x reckoned 
ihai his leeches sucked 15 -20 million quarts of blood 
from his patients. The potty physician used to plop leeches 
rm his cringing patients 50 nl a firrre, _ ^ 

The heaving heart 


As you road (his - whatever else you’re doing, IhereY 
one part of your hotly that'ji hard ai work. Especially if 
you were scared by that last bit. Yes, it’s lucky your 
heart’s in the right place. 


Heaving heart fact tile 


Name pf body part Heart 

Where found: The top of 
your heart is about 3 in¬ 
to tine Irft of your 
breast bwe. 

Useful things if does: 

Keeps your blood rvioving 

G-rrsiy dstatlr your Heart 
istft^t heart-shaped - If a 
blob-shaped with a tangle of Wood vessels on 
■top. It’s about 5 indies high and weighs 
9 -fO ounces. 



Amazing feature?: It's horribly hard-working 

(set opposite page). 





































The horribly hard-working heart 

From 



hody in one minute, 

* its speed is controlled by the brain and influenced by 
your feelings - ibis is why your heart beats faster before 
a science lest. Bui The hear! itself is powered l>y a built- 
in pacemaker that triggers the heartbeat with tiny electric 
shocks. So it's got to keep going! 

* In just out Jay your heart pumps enough blood to till a 
2 ,200-gallorn ranker. 

* In an average lifetime it beats 4,(KX) + DOO h OCKf times. 

* And pumps over 700,000 gallons of blood. That’s enough 
to fill 5,500 large swimming pools! 

* And in all that time your heart doesn’t slop once, not 
even when you’re asleep. 
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Dare you find out for yourself *.. how 
your heart beats? 

You will need yourself, a good pair of ears and a close 
frit rid. (If yew don't want to gel too dose to your dose 
friend you might want to get a plastic funnel too.) JList 
put your ear or funnel against your friend’s heart. You 
should hear a sound that goes hip-dub. I up-dub, I up-dub, 
and so on. The “*]up" should be louder and slightly longer 



Look at the heart diagram on page 12 L Each of The 
four chambers pumps blood in the direction shown. The 
11 tup'' sound is the valves at the opening of die ventricles 
slamming shut.'Dien the ventricles squeeze the blood out 
and the “dub’ 1 sound you can hear is the closing of the 
bean valves to prevent the blood squirting backwards. 
Your heELrt isn’t ihc only parr of your body that beats. 
Ynu can feel the blood pulsing m places such as the side 
of your wrist just under your thumb and on the sides of 
your neck. What causes these pulses? 
a t The arteries pumping the blood forward. 
b> The arteries bulging out as a siiFge of blood from the 
heart passes by. 

c) A bulge m the veins caused by the blood stopping for 
u moment. 
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T«e iG^SplSG Jlongs 


You need your lungs like a breath of fresh air. Literally, 
Day after day, year after year, your lungs keep puffing 
away - about fiCHf mi3Linn puffs in a lifetime. And you 
never need to remind them to dn their job. But it's a 
difficult job and the facts that follow about breathing will 
Leave you gasping. 


Gasping lungs fact file 


Name of body part: Lungs 

Where, found: In the ch&st 
on either side of the 
kart Tbe kart fits into 
a snug little hoSbvv 
against the. left lung. 

Useful things they da: 

Brratht in air so thar 
oxygen, cm get inio yaur 
blood and supply your 
cells. 





fir (sly details: Once smokery get a$k into their 
lungs they NEVkR get if out again Heavy smokers' 1 
lungs and up like tacky old tar buckets. 

Amazing fcatiire*:. Vour tongs contain 750 
million little tubes and capsules If these wert 
laid out fiat They could cover a tennis court. 
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Breathing: the inside story 

"As easy as breathing" - or so they say, Bui in fart 
there‘s nothing easy about breathing. Here’s what 
happens when you try. 



1 Diaphragm (dia-fram) pulls down. 

2 Your rib cage rises up. 

3 Air' is breathed m through your nose and mouth. 

4 The air ends up in little capsules called alveoli fal-ve-ot-jj. 

Your breathing space 

The alveoli are the places where breathing actually takes 
place. Oxygen gas from the air passes into the blood and 
hops aboard rod blood cells for a free ride round the 
body. Meanwhile ihe carbon dioxide gas (produced eis a 
waste product by your cells and dissolved in the blood? is 
rushing [hr other way. All this takes just one third of a 
second. Then, the breathing steps l^l go into reverse as 
the air is puffed out again. Yes, it all happen^ with 
breathless speed. 
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Bet you never knew! 

Have you got blue blood in vour veins ? When red bh.wi 
celts lake oxygen from die lungs r hex 're bright red. But 
after the cells give up their oxygen they're dark red- This 
is why you get dark red blood in veins returning nr the 
heart. If you're fair-skinned these vein.i appear blue! It 
was once said the nobility had blue blood. They stayed 
indoors so their skin was pale and you could see their 
gruesome blue veins! 



L 


Test your teacher 

b your teacher full i>f hot air? This tricky test will leave him 
or her breathless. Here's a due to Mart him or her off An 
adult breathes about I 8 pints of air a minute 

1 A man stands in a telephone booth to make a tele¬ 
phone call.. 'Hie telephone booth contains about 59 gallons 
of air and once rhe door is closed no more air can get in. 
How long can the man speak on the phone before he 
faints from lack of air? 

a) 45 minutes 

b) 4 hours 
tri 45 hours 

2 A woman goes to sleep in a room 2 x 2 x 1.5 yards. 
The room contains about 286 gallons of air. Would she 
have enough air to survive the nighi? (Clue: you only 
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need about Kalf the normal amount of air wlien you’re 
asleep.) 

a) Yes and the fulSowing day tool 
hi No - she’d die of suffocation, 
c) Yes - just about! 

3 Think about the size of the room in question 2. How 
much air do you need to last a lifetime? 

a) Enough to fill iwo large airships, 

b) Enough to fill a small hot-air balloon. 

c) Enough to fill 339,174 hot-air balloons. 

4 Why would someone die if they tried to hide in a Lake 
and breathe through a hollow reed? 

a) Tiie lungs caiYl work in very cold water. 

b) The water pressing against the body slops the lungs 
from breathing out. 

c) The water gets in though the ears and drown tng 
follows, 

5 A woman has an attack of hiceuping. What part of her 
hreaibim? eaummem is making her hietmo? 



■.(j^ainb mu ffu^utjp pun 


Iueie^ \<[ pssn^o i(|pj3u?9 sj] iv g arajJns sqi woyaq 
saiptn 5 ump ajoui snp op iouubo no\ jq p itir yo isaj 
aiEtibs Qfln'GIS sjBqxfBfts Z isipaoq suaqd pauengsty 
-pju ut tuoiqaid tr sum A|[eai siq^ (H i isj^MSuy 
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Horrible hiccups 



In 1%3 waitress 
Lucy Macdonald 

hlOtupe.dC OnCe 



twicer 
and! than 




Skt tried!' drinking cut of fht opposite side of a g,i ass, 
kdaiftg tm Drtalh. breathing into a paper bag. eatiftj 
su^ar Wmps and tfetfing a nasiy fright 


In all ske tried over i.ODO 
ffO ftmdiej. § H 


Saw -over IDO doctors 



LAf CR 

- she stojjped 
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What do you think caused this dramatic cure? 

a) A massive electric shock 

b) A faith healer 
cl She had an operation 


oh - siticsiq 

].up|noo ton-~| mq paddois sdnoaitj SL| i pwCcwiSffp sew 
m^ujqd^ip jot] 3ui||oijuo3 ssaj3U ci q i j i:■ au q p uiAAiy 


Dane you find out for yourself .,, how you 
talk?' 

TALKING. Some people never seem to stop. This sad 
affliction is particularly common amongst teachers. 
Natural ty YOU know how* lo calk Eand when lo stop). But 
can you say what pan your lungs play? 

Halfway up your windpipe is a triangular opening. It’s 
behind chc little bump j a your throat that some people call the 
“Adam’s apple."" On two sides of this opening,, folds of skin 
screech as you speak and wobble as air puffs past from the 
lungs. They’re your* vocal cords. The larger the cords, the 
deeper the sounds you can make (this is why most children 
have squeaky voices). 

The basic sounds produced by your vibrating vocal cords 
are altered by the position of your tongue, lower lip arid jaw. 
You can see how important these hits arc when vou try this 
unspeakable speech challenge. 

I Say the word “she" while keeping your tongue in your 
cheek (so you can’t move it!). 
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2 Say the word H ’i>ie’ 5 without your lips touching one 
another. 

STOP 

PRI&&LM&! 






3 Put your hand under your chin and try to talk without 
your lower jaw moving down, 


POtf'T WORRY IF W 
[DOK AND SOUND 
mkGimx.mmv 


Which of the above were . . 

Possible 

.lust possible but it sounded funny. 

Impossible 

hnjoy endless Fun watching your Friends attempt the 
same challenge! 
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Gasping lungs sound-effects 

are a few other sounds your gasping lungs can 


Yawning 

This happens when not enough 
air is. getting to yoi 
you suddenly take a deep gulp 
of air. It tan also lie triggered 
by boring science lessons. 
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Laughing 

This happens when deep 
breaths, caused by movements 
of the diaphragm, are followed 
bv a few short pu ffs of as r from 
your lungs. This can be 
triggered by watching your 
teacher fall off Ties bicycle. 

Crying 

Your breathing is exactly the 
same as when you laugh. Only 
your feelings are different. 

Crying may occur as a direct 
result of having laughed at the 
wrong moment. 

But whatever you do with your lungs there is something 
you ought to know first. And it's no laughing matter . . . 
here's the bad news. 

Breathing is had for you 

The air you breathe isn't always as pure as it could be 
Especially if you live in a big city. Yes - every day you 
breathe in 20*000*000,000 (20.000 million) tiny bits of 
pollution, dust and dirt! THE GOOD NEWS . . . your 
body has ways of dealing with unwelcome visitors. 

1 Inside your nose, windpipe and lung tubes there art- 
tiny hairs called cilia (sitly-er). Their job is to waft all 
that nasty stuff hack into your mouth and nostrils 

2 The snot in your nose and windpipe is a deadly dusi 
trap. Once stuck in the snot there L & no escape for the 
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grimy gatecrashers. Have you ever noticed that when you 
work in a dirty place your snot turns black?! 



You on actually cough up dirt., , this involves closing 
the top of your windpipe and then suddenly releasing it 
in allow a blast of air out at the speed of 164 yards a secondl 
And sneeze oul snot „.. Something tickles the inside 
of your nose. You close and then open your throat. The 
air trapped in your lungs blasts its way out. Your tongue 
blocks the way Into your mouth so the dirty, snotty mini- 
hurricane shoots out of your nose at over 99 miles an 


hour! 
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Remember that sneeze ill the end of the previous chapter? 
It was mare than just a puff of air. It was ll million 
droplets of snotty spit and countless germs zooming 
through the air in search of a victim. Ami causing 
disgusting or even deadly diseases. So welcome to the 
war zone right inside your body! Amazingly, most of the 
time you don't even know a war s going on! 

Little monsters 

There are thousands of different types of genus but they 
fall into two main groups. The brutal bacteria and the 
vicious viruses hut they're all little monsters. 

Brutal bacteria 

Bacteria come in a variety of sinister shapes and sizes. 
Some look like octopuses, others are like sausages and 
others still have little whip-like tails so they can swim 
around- They double tlieir numbers every 2(1 minutes and 
increase their numbers eight times in one hour, Tn eight 
hours a single bacterium can make 16 million copies of 
itself!' 

There's something nasty in the garden shed. Something 
dark and invisible Sliding in the comers of your school. 
And it’s waiting so pounce. Many bacteria lurk in 
shadows because they’re destroyed by sunlight- in 
gloomy weather they Moat on (he wind as high as the 
clouds. And some are armed with poisonous toxins 
100.000 times more powerful than the deadly poison 
strychnine! 
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Rogue's gallery 

The brutal bacteria include microbes (hat cause boils, 
Leiimus and upset stomachs. Vicious viruses include 
colds, chickenpux and measles. There arc hundreds of 
other disease-causing mentis - these are just a few of the 
more ssruster specimens! 

B&tulinUS (Jot-tu-Iine-ii*) 

I awaits : lurks in IF-cooked 
canned meat, soil and rottina 
, l£aV*S, 

1 DAMAGE RE FQKT : deadly tctKinU 
double vision sickness 
and deaths 

KhOUW Cfl IWE5 : K i l 1vdi e i jilt f 1 shermen l n 
S ,toLland tri 1912 They had all eaten 
botul i nus- infseted, sandwichs s , 

PAUSEK KATItfG .- Utadly. It nukes school 
dinners look healthy. £But darr't worry , 
this disease is extremely rareO 

le pros y 

HAgjTg: Von can on ly catch it 
Iron pro I on jed Cent act with 
people who already have the 
di sea as tend not ■everyone 
With leprosy tap; the catching 
sort anyway} . Slow t& devtlop. 
i Ft can take years but in the worst cases 
,it makes finders and toes drop off. 

DArikSE feEPOR T. Attacks the nerves and skin, 

RtfgWft CRIMES : Affects several million 
,■ people in hot countrite. 

1 HAULER. RAT 1HG : Mot t-u d&HJSr&US hr can < * 

It'# dlfficult tc c at ch - but very f very 
1 nasty if you've yot it? 
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Vicious viruses 

Tfcj a vimd onf. of your body cel Iff looks life a 
little planet r That s not surprising because 
virutfctf are thousands oi times Smaller even than 
bat^tru The virus touches do^n ojnta a body 
Call like a spacecraft landing on the. moon Thin 
the vlCJOU* Vims injects chemicals tD malfe the 
cell cirudoce hundreds more Viruses, Within, 
half - an-hour All the Yitufleff fly* off to seek 
wn victims and the poor old cell splits like a 
pea pdd tL"S died from over-TtforkJ 

Influenza 


HAtllE : Changes ite form every 
year so your body's defense* 

C «1 t recognize it easily. 

PUiUSE kEj*QRT r Fever r aches and 
pains, runny nas* - a few days 
off school. 

KHPKH CMHEB t in 15JA a Worlds id* ’ f 1% epidemic 
lei lied £5 mil lion people 

AVUWQ : Ko known curt. Luckily most types df 
iiifiUjfcHi* don't KlU ^ otherwise you* d mead 
nore than a few days; o£f school, 

t yphus 

j-LQI ts? Lives inside, lice that 
scratch the-sr disgusting droppings 
into tht hojben &kin. Ujjfi! 

IfrHlflE BC-FOPT : Causes a fei nsK 
feyer and death Kills the loUBt 
toe by the Wfcy - but who Cares? 

KftfQiiM. QpTMEJ l Unlike VunM. crimiinais, typhus -Jftrw# 

; actually' tnjoy prison. In l75d infected li£ie- 
! jumped i nom criminals to the judges and jurors at 
a L^ivdon trial. Three; judges and eight jurymeifc 
suffered the death penalty- 

afctiaEB. FferlMO : StiU cowmwy tn weny parte of the 
world but can bfc treated by drugS- 
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Bet you never knew! 

Bacteria dcm j have if ail iheir own way. Most of the lime 
they enjoy good health bul they are sometimes invaded 
by tiny tadpole-tike viruses and suffer deadly diseases 
themselves. Senes 'em right 1 


d 


The body strikes hack 

Now for the good news. Your body is; ready and waiting 
10 hash germ* - even if you’re not] As part of its 
defenses your body makes lots of germ-killing chemi¬ 
cals, How was this discovered? Well, the story's a bit of a 
tearierker. 

A tearful story 

I , In 13 2 T, scientist Alexander Fleming was breeding 
germs for an eKpanment ik Wad a ‘bad cold A drop 
of Snol spiashec! like, germs and they a|( died! 



2* Fleming neakted lhat snot must contain a 
germ-killing chemical He estperimenfed using blood 
plasma, spit and tears. 
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3. Tears wert good gem killers, To get more, 
fiemmg ambushed visitors to his lab and squirted 
itTnon juice in their eyes! ^P&n't try this - it Btmgai) 




4- He even picked on small children (He paid them 
afterwards) 



5„ Further &*perimerits proved that £gg j white, a^o 
blfed germs. So Fleming started breaking eggs 




that fish eggs killed germs too 
oadly enough this was his hobby! 



A rotten result 

In l$65 scientists found that the germ-killing substance 
was an enzyme called lysozyme (lse-so-zirTie>- It s Sound 
in all ihc things thal Fleming tested. That’s the good 
news. But sadly, lysozyme doesn't kill all known genns 
-just a few of them- 
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Luckily you've got a built-in army to defend you from 
mentis. Every day they fight and die on your behalf - 
Kecognize them'? They're your wonderful white blood 
cells - all 35,(KM)..000,(KJD (35,000 mil Iion ^ of them' Here's 
what they do. 



Immune system fact file 


Name of body part The 

immunt system 


Where found: A network of 
drainage tubes edied the 
tywfjh system. Also includes 
your white blood cells. 


Uf eful thing* they do: fight 

germs end keep you healthy 

Grisly details: Pus from an 
infected '^ound cafftjtfs of 
milllcms of white, b:ooc cells 
that Have been done, to 
death by germs 


Amazing features: White, blood cells "td.lk 81 to 
anafhGr ksirtg ch&mlcial substance that pass an 
messages such as, "Bash that virus!* 




1 The tubes form a drainage system for lymph - a watery 
fluid that dribble* I mm Lhc blood vessels. 

2 Nodes: These grape-sized little lumps filter am nasty 

m 

























germs from the lube*. They swell up and get bigger when 
you’re sick. 

3 Spleen: Helps make white blood cells in babies. 

4 Thymus makes some while blood cells. 


Yg w battling body 

tler&'s how your body -Fight? batk Germs a™ always 
trying To get into your fcxsdy * through your nose, in 
your toad or through cuts and scratches. 


1. flat your brave, white bkwd cells are reqdy , „. 




%. The T 
cell grabs 
a wr-.gqi.ng 
prffl! 


The T cell finds a G tnH that makes 
^ this type, of gen-n together. It'a 
flic otrms are. breedinq fi 



4 . "The, B eelE fires antibodies to gum ikt germs together 


5 + The T cel 1 , orders the $ call to maka loads of copies 
of itself to attack any other germs iDiterhicf nt^dby 

14(1 














6- ~H« macrshpliage flaws rourd tHe stuck-up germ?. 
Reaches out long jdly-fe &rr\$ to entirtfe tVitw Th,&n it 


gabbles the germs! It cm grab arvd guzz.k. 20 bacteria 
at a tirbe. and dissdve tbtm *MA& thtv'ft, stiH ^live! 
Cortot lulationsv you v^iirt 



>Wye wow if you destroy all fte germs without losing 
too many wWfe hbod Cefls lt 5 a OK fo lose a few 
buixtad ihou&snd but lost * few bilL'o-n ard. yeM're in, 
tmubW Meatwhik bite of half-digested bacteria art left 
lying around QPl battkfdd. 

How to be incredibly immune 

Once you've had a certain Illness* you needti'i worry 
about gening it again - ever. Some of your white Mood 
cells store the information about bow io make the 
antibodies. This way, your body ran store details of an 
incredible 18 billion types of antibody. 

Bui sometimes your immune system needs a boost, 
'[‘bat’s why you need nasty injections. When you have a 
jab you are being injected with dead gains. YUCK' 

These allow your body to make the antibodies needed 
to fight the actus] full-blown disease. Yuckf This painful 
process is called vaccination. Here’s how the modern 
form of vaccinal ion was developed in 179b. 

141 





Just the jab 

Some of the audience yawned rudely or snorted angrily. 
One muttered under his breath. 'That Jcnner’s going on 
about eowpox again!" 

These days few of the Medical Club members listened to 
the stocky figure in the buckskin breeches and the blue coat 
with yellow buttons. They'd heard it all before But Dr. Ed¬ 
ward Jen tier carried on regardless. 



“Smallpox kills millions of people, It causes fever and 
coders the body with pus-filled spots, People lucky 
enough to survive are scarred for life. I believe that those 
who get the milder disease of cowpox are protected from 
getting smallpox,"' 

" L Why don 1 i you experiment? f” someone shouted. 

"Yes," yelled another, “On yourself!" 

11 But." shouted Jenner above ihe uproar, “many 
country people also believe it to be (tael" 

The audience exploded with laughter - (hey didn t 
think much of country folk. 

Jenner sat back down - humiliated once again. He 
remembered going to ibe doctor's as an eighr-y ear-old 
boy. He wan terrified of the physician and the huge 
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needle wiLh its thread dripping with pus from a smallpox 
victim. Thts was the traditional form of vaccination using 
live germs and it was very dangerous. The needle scratch 
was supposed to cause a mild smallpox and somehow 
prevenl the Hill-blown disease. But it gave young Jenner 
such a terrible fever that he nearly died. 

There had to be a better way, Jenner was certain (hat 
people who got cowpox from milking infected cows 
never got smallpox. If only he could prove it. ., 



One day, a young milkmaid named Sara Nelmes came 
into the tiny garden hut that Jenner used as his surgery, 
The girl was in a had way. 

She'd scratched her hand and as ihe doctor examined 
her he noticed bluish raised-up spots. 

“You have the cowpox, Sara?” 

“Yes. sir.’" the milkmaid blushed. "’Bui at least ] won’t 
gel lhe smallpox? 1 

Jenner smiled. “Sara, with your permission l would 
like to perform a small experiment.” 

With a needle Dr. Jenner took a drop of pus From Sara's 
hand and then... this was the moment for which he had 
waited for over 20 years. He decided to inject the pus into 
an eight-year-old boy named James Phipps, llien Jenner 
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saw (he fear in the child's eyes and remembered his own 
terror of the doctor with the huge needle. 



50 Jenner closed his eyes and gritted his teeth as he 
made two scratches on the boy’s arm. In the next few 
days James would suffer the sores and discomfort of 
cowpox. But would this he enough to ward off the more 
deadly threat of smallpox? 

51 a weeks later Jerrner held his breath as he scratched 
pour James again - this time with pus from a smallpox 
victim. Now came the real test. There would be a two 
week pause and then . ,. what? Perhaps the boy would 
suffer crippling backaches, the fever and shivering and 
the deadly killer spots. Supposing Jenner was wrong . . .. 
the child might even die. And then the doctor would face 
the death penalty fur murdering his young patient? 

But weeks passed and James remained healthy. The 
child was now immune to smallpox. Some people still 
jeered. They sang songs about people turning into cows 
after a cow-pox injection. 
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fJ Qn their fortktads, o korrifUt crumpled hwms bud- 
Tom with hit M und poor William all hairy ,. B 



Bui Dr. Jenner soon hit back with a book packed with taste - 
fuJ color pictures or pus-fllted cowpox blisters. More physi¬ 
cians backed the doctor and soon richer people began U> ask 
for (he Encalmctit. It proved lo be “just the jab" for beating 
smallpox. Dr. Jenner grew rich and successful but be never 
forgot the boy who had made it possible. What did he give 
James as a thank-you present? 

a) He very own thatched cottage with flowers round the 
door. 

b) A needle made from solid gold. 

c) One nickel, 


it 1 . ;ia.usuv 


Smallpox smashed 

The virus that caused smallpox was living on borrowed time. 
Throughout Europe and North America governments 
began to organize vaccination programs, By 1980 a 
determined worldwide campaign of vaccination led to a 
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histone announcement from [he World Health 
Organization -, . smallpox had been wiped off the face of 
the earth. Meanwhile, scientiHs had discovered vaccines for 
many unoee diseases. 

But even if you manage to remain healthy your body 
never stays the same. There’s always something going on 
even if it’s a bit of a pain. Oh wet] - its ail part of 
growing up. 


OK SO W'R£ A 
BIT BIG - BUT I'LL SOON 
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You might not always like your body - but it'll grow on 
you. You were growing oven before you were bom and 
you spend your first 20 years getting bigger. Growing is 
a bii of a pam for your parents because you always need 
new clothes and shoes. Hut after you stop growing you 
start agoing - and that’s Liven mon;_of a pain 1 

s x 

\ 

N, 


Relatively painful 


Some of the biggest growing pains are caused by stupid 
comments from your relatives. Every Christmas they 
burst into your home to inspect you from head to loe and 
exclaim, “Haven't you grown'” At this point the best 
thing to do is look rather sad and say., . 


















On .second thoughts better keep quiet or you won’t get 
any presents. Here are a few things you need to know 
about growing. 

Tail stories 

1 You don't grow at the same speed al] the time. You 
grow quickly in your first two years, '['lien up to the age 
Of ten your growth steadies before speeding up again in 
your teenage years. 

2 As you grow the proportions of your body change. For 
example, a baby’s head takes up abouL 25 per cent of its 
lengib, But in an adult the head is only 12.5 per cent of 
Els body Length. 

3 h’s lucky these things happen otherwise you'd look, 
pretty odd. You wouldn't warn a giant-sized head - 
would you? 

But why do people grow? If you asked a scientist this 
interesting question you wouldn’t just gel one answer - 
you’d gel two! 

1 T he fairly simple answer. 

2 The excruciatingly complicated but fascinating answer 
involving large dollops of sc Lent! lie gobbled) 1 -gook. 

So which do you want to hear fr*' 17 


TH£ HUM AM STRUCTURE 
£ NURSES WHEN TRIGGERED R 
CHROMOSOMAL AND HQRMOM 
CHANGES BUM BUG, BEAU ... 
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The fairly simple answer 

The speed at which you grow is alleged by diet hat a 
normal balanced amount of food and you'll grow I alter 
than if you IS veil off scraps that the pigs won’t eat, iNo, 
I’m not talking about school dinners!) Health is also an 
important factor, Some bone diseases stop people from 
growing properly. 

The excruciatingly complicated answer.,, 

The speed at which you grow is controlled by a hormone 
produced in your brain. So what exactly is a hormone? 1’rn 
afraid you’ve got to know this before you can begin to 
understand the excruciatingly complicated answer.. . 

Horrible hormones fact 


Namerf todv part: 

Wher% found: Made by 

glands In different parte 

of the. body 

Useful things they do: 

Cans* chsirvqEs in fne body, 

Tw example, some, hornets 
gwe -tetftagefs a grown-up 
appearance. 

Grisly detail Hormones 
horrible problems (see 

Amazing featur*i: Cortisol (coMis-sol). made, 
by ttvt adrenai glands, fa a chemical a'larm 
dock that u/akeis 
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Where to find you; glands. 


PiTUITARy 01 AMD 

(controls growth and 
other comply jots) 


THyROiP 6LANP 

(afeo plays an 
important part in 
control ling growth 
and development} 


APiR£HAL 

OLAHPS 

(prtpant. the. 
body for action) 

PANCREAS 

(controls our 
energy leva',s') 

OVARIES 

GERL'S 

TESTfS 
BOYS' 

(control tht 
honflants 
involved in 
reproduction 
arid birth) 


football socks 


stupid 

Haircut 


enormous 

ears 



isn 













































Horrible hormone problems 

Here lies the answer tn the question, 141 Why do people 
grow’’*' The pituitary also makes the hormone that tel la 
your body to growl Growth hormone harrows through a 
cel! and into the nucleus to meet - the genes. The 
hormone tells the genes to order the cells to grow and 
divide so your body can grow. So what on earth arc 
genes? (Told you this was complicated \) 

■g. «- 


ft 
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Bet you never knew' 

Gene.i are found on 46 Stringy objects colied 
chromosomes. They contain 1 n chemical code that tefi.v the 
bt/dv what it should It/ok tike. This code stores an 

m 

awesome a mourn of information, if you wrote out the 
code from just one cell in tetters the size of the word* in 

this book it would be 6,210 mile* long. 


ft * 

ft* ft 

Crovrin^ places 
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CHROMOSOMES 
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xx 
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Your relatives might think you’re grown quite a bit in the 
last year but ihai’s nothing to the amount of growing you 
did before you were bom. You probably can’t remember 
that far back - so here'!, what happened, 

Most animats mate to make new offspring. (The only 
creatures that don't arc tiny jelly l ike things that you can 
only see through a microscope. They split in two - which 
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sounds really painful;.) But we humans, also mate lo make 
chi I die n. Wd3.ju.it imagine your poor parents having to 
split in iwo lo mttke your little brother! 

The aim of mating is to a!Sow the male and female 
parents to mix their genes up. That's why children end up 
looking a bit like both their parents. 



The genes, are earned in special cells called sperm and 
eggs. The male makes sperm cells in his testes and the 
female releases an egg cell from her ovaries, fin humans 
the egg cell is far smaller than a hen’s egg — in fact you 
need a microscope to see it at all!) The male releases 
400,000,000 tiny tadpole-like sperm at a time hut only 
one of these manages to dive into the egg lo make a baby. 

Baby-builders 

The egg now divides into two cells., and these divide to 
make 4,#, 16. 32, 64, 12ft. 256, 512. 1,024, 2,048. 4,096, 
8492, 16,384, 32,768, 65,536 cells and so on. (You 
continue this list if you really want!) 

So from two original cells come all the cells in the 
body - your muscles, bones, teeth, brain, liver, eyeballs, 
sweat-glands and everything else. This process of 
division and sorting goes on until the tiny ball of cells 
turns into a baby. A tiny, incredible, brand-new 
human being. 
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Incredible infinity 



the body. Which of the fcllowing are too 
amazing to be true? J 

1 hi tlie 23 & days before binh a / 

baby’s weight increases 5 
million times, (Lucky you j 
don't put OH weight so / 

quickly nowadays!) TRUE t ( 

FALSE \ 

2 During this, time a baby 
floats around happily in a 
salty pool inside its mom's 
womb- II toms somersaults 
and even scratches itself 
with its fingernails. TRUE / 

FALSE 

3 The baby is fed from ihe 

mother through a tube called the 
umbilical cord that passes through its belly 
button. TRUE l FALSE 


UMWUCAL 

CORD 


mv 

AHTfc 

3$ 

WEEKS 


CAM'T wArr 
TO- STRETCH 
M'/ U0£I 


Now 1 you might think that babies are pretty useless and 
definitely disgusting. After all, they do nothing much 
except sleep, dribble, throw- up and other unmentionable 
things. But babies art incredible (just ask their moms and 
dads!,? and babyhood is an incredible time for 


4 Babies go through a stage before they are born when 
they are covered in tiny hairs, TRUE / FALSE 
£ Babies have a natural sense of rhythm, They kick their 
Hole hands and feet in lime to musk even before they arc 
bom. TRUE / FALSE 


6 When they are bom babies can't sec in color, duly in 
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black and white. TRUE i FALSE 

7 Babies can taste food better than grown-ups because 
they have about 9,000 more taste-buds. TRUE / FALSE 

8 Babies tan remember faces. TRUE / FALSE 

9 A baby can tell when someone is talking in a foreign 
language- TRUE / FALSE 

10 Babies sleep more but dream less than adults. TRUE 

/ FALSE 


ajoui LUtfzup saiqtig 
3STV3 01 3. rai 6-L i^ion pnui or ssuodSai ut tpR 
op sau’^H uuoqun ms 3STV3 9'S BfiRl b’l i&»*S u V 


In the first year alter they are bom, babies get 14 lbs 
heavier. Within twci years they can walk and talk. 
At five they're old enough to go to school. And after that 



Appalling old age 


Age does funny things to people. The older n grown-up 
gets the less willing they arc to admit bow old they are. 
You might think thai your teacher is about 9K. Bat if you 
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dare to ask him he might well say, I'm in the prime of 
life,” (Teachers arc ALIVE?!) Well anyway, here are a 
few sure signs of ageing to look out for in your teachers, 





Hairy 

bosSrife 


Shuffling 
walk .. 


TrumUiiui 

hand* 


* Thst's sip* 
rmv\f\g eyifs - 
Vlit pupiif 

bt fttfeks. 


AMAZING old age 

RUT don't MSume (hat your poor old teacher is an 
old has-been. Remember, older people (and that 
includes your more mature teachers J have a vast store 
of wisdom and learning. Many famous people have made 
their greatest contribution to world history in their 
later years. 

* Genghis Khan 1 1162-1227) the Mongolian soldier was 
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conquering most of (he known world when he was in 
his sixties. 

■ William Gladstone (1809-1898) was Prime Minister of 
Britain when he was in his eight res. 

■ In a single yean English novelist Barbara Cartland 
wrote 26 hooks. She was 82 at the time. 

* Shi rail Mislimov of Georgia was bom in 1806 and his 
youngest child was bum in 1937 when he was 13 L And 
Old Shirali was still going strong in i973 m the age 



The horrible truth ^ 

Nobody's perfect. And no body is perfect either. Every 
body ages, aches and suffers from disgusting diseases. 
Sometimes its bones gel broket], too, A tew scientists 
thought they could make something better than a human 
body, A new improved home-made body or a machine 
that could replace the body, 
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But was it worth the effort? For all its faults, the body is 
the most fantastic, the most incredible machine in the 
entare universe. And it's ah yours! Your body can do 
things that no machine could ever do. Jt can grow, and 
when it works harder its muscles grow too. It can walk 
thousand* of miles and not wear out. The soles of its feet 
even renew themselves and thicken and make walking eas¬ 
ier. 

Your body can do 101 different things, and the most 
amazing thing of all is that you can do them ALL AT 
ONCE! 

■ You can ride a bicycle and digest your dinner.. 



* Kick a bull and imagine you Ye playing in die Cup 



* You can listen Lo music and do your homework and still 
lurelt a packet of chips! 
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The body suffers from disgusting diseases, it's true. Bill 
then ii gels better. It actually heals and repairs itself. All 
you have to do is to gave it proper food and exercise. 
Treat your body well and il'tl last a lifetime. 

Of course, if you went into Dr Frankenstein's lab and 
saw all itic body bits* the bones and, bottles of blood you 
might say, "Yack! How horrible! 11 

Bin you’ve also got to admit that the body is more than 
just horrible, Jrs horribly amazing tool And that’s 
horrible science for you! 
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Science with the sq tushy bits left in! 

Abo available.' 

Ugly Bugs by Nick Arnold 
Why do flics throw up on your tea? The insect world 
put underneath the magnifying glass. 


picm£psrcH> 




Look out for: 


Comical chemicals by Nick Arnold 
Which chemical was first found hi caterpillar droppings? 
The explosive world of brews and potions revealed. 

Evolve or Die! by Phil Gates 
How did dinosaurs die? Step into the past and follow 
the scary fight for survival. 

Science has never been so horrible! 


































Sj H in i' with the squish j 1 fits M't ijl! 

Rtotjd, Bows and Body Bin will gel right under your skin! 
Are you dying to find Out; 

■ where your food goes? 

* what happens when a boil bursts? 

* why dead people need a haircut? 

* which animals live on your eyelashes? 
if you think you can stomach ihe sick side of science, then 
read on :as the human Iwdy goes under the scalpel. Test the 
theories of your own brain power, discover the secrclsof 
strange scientists and learn hov to diagnose deadly diseases. 
With frightful faei liIie■> and curious quizzes, teacher lests and 
crazy cartoons, Shod.. Bows and Body Bits ^ oozing w iih info, 
Science has never been vo horrible! 






















































































